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=== (57) Abstract: A crosslinked meiallocene compound and a catalyst for olefin polymerization which contains the crosslinked met- 
allocene compound. This catalyst is highly active in polymerizing at least one monomer selected among ethylene and a -olefins. 
^* The crosslinked meiallocene compound has a specific substituted cyclopentadienyl group and a specific substituted fluorenyl group 
and has such a structure in which these groups have been crosslinked with a carbon or silicon atom. Also provided is a process 
f"^ for producing a polyolefin, characterized in that at least one member selected among ethylene and a -olefins is copolymerized in 
v »© the presence of an olefin polymerization catalyst containing the crosslinked meiallocene compound. Preferably, one or more such 
£© monomers including ethylene are copolymerized in the presence of the catalyst so as to yield an ethylene polymer having an ethylene 
unit content exceeding 50 mol%. 
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yl-JW (l,l--J-tert-7^)V7 )\s?tV~)V)z?)Vn-7 I±V7 h\ IfX (4- 
y^DA^yJl/7ix;V)>fl/>(y^D^>^yIx;W Cr^ ^ ^ ^ 

15 t HD^>y7MV-JW yJl/3-7A-7^ D U F,H7{3-(F'J 7MD^ 
^)7iXJl/}^fkX'>^^>^yX-JW (2,7-v J -/erf-^;i/7;W^-p 
-;i/)-7;m^7A'7^n'j F,t'7{3-(h'J7 a * 7 x x; W ^ ^ 1/ > 
(y^D^>^i;xx;W (t^^^ k Fn^>77;i/t!/xjl/) y;v 

n x <7 A 5? ^ a U H , tf X {3, 5- b X ( h U 7 )V3r u * ^-)V) 7 x x;H ^ 1/ >(-> 

20 ^/D^>^yI-JW (2,7-> ? -rer/-7 r ^;i'^;!/^-l/x;W^;i/nx>7Av^ a u 
F> tf>% {3, 5-tfT; ( h U 7MD^5 : JW7ixM^fl'>(->^0^>^5?i- 
Cfr^ * 3^ b Fn^>V7Ml/XJWy^3x7Ay^D U H 

£±U^Z^frtm (W-2) 
25 *&n±.>4k'£® (W-2) ttTIB— jR^[I-2]T?StoSn*. 
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r 9 rs " •••[1-2] 
_t!E— ^Cl-2]tc43ViT, R 1 , RK RK R\ R 5 - R 5 > R 7 - R 8 * R 9 ^ R 

io , r u , r 12 «tk^m^, «fls7K*at, y-f^w»^^M^n, -en^nR— 
5 (w) -vMmisfrmtm— t&£ 0 

io >^-;i/, jvmifimi *>nz> 0 mib— jR^c[i-2]k:^^*R l , r\ 

R 3 43ck^R 4 ^T7K^MTT$>^^<hW^b^, 

^;V^-I/>^tCfimf§R s ^e»R 12 (DP^b7tBmS}iS^^|g^bT 

flflfB— *S5£[I-2] fc*5Wr, 7Ml/>ltimR 5 ^e>R 12 ©^l, R 6 > 
R\ R 10 , R u C0ffi^O-^^±«M^iCl~2 O0^b7K&£T&£C:£a*0F 

J*±©gg£j&>Sfe&*f$&s, t^-5R 6 iR M #*EI— ©ST&'0> R'i:R l0 M 
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tjstem&mi&v. R^R io £R n mmMm£m~temffiMM*j&j$vx^%mm 
* & d ± > i b &m % -a * ft £ o 

±IB— J8S^[I-2](C^V^T, YI^»Tc55. -LIB— JK^[ I -2] fccfefr' 
5 SR 13 <hR 15 «H&IB(D^b7jc^^ dr>f SaW^U R ,4 iR 16 «7KmM 

^ BufB0D^{b7K^*> c:ne»«ffistci^— x%m 

3S*JBJ*bfcH*£\ Efe^±©.^$^^R 13 tR 15 , R 14 £R 16 telRl— T 
10 R 14 £ R 16 «^ ic***^ 0 Jg.^ R 13 £ R 15 fct^ffc 3-20 (DM^JcfPtXT 

-f y^ntf;i/S, n-7^;vs, -<v^;^ .tert-r/^vx, >-^d^>^ 

^>$?;W»*«^-r*Jli:*«T?**. *»«TB, R 14 £ 'R'ns^fczlcaUiC 
15 flrSDloR 13 iR| s temm'&6~2 0 ©XU-;Karyl)3T&£ 

Q^^jOfiH StrlB— jRS;[I]T?«t>^n«^^n-fe>^* (W) fc 

20 1H— T&^)o 

— I25£ [ I - 2 ] T^fe $ n§ ;* ^ D "fe >Yb^(W-2)SJ^TlCM^-r 5, 

-J n-?^)]/*^ U>iis7U ^>^yI-JW (7JVJTU z?)Vn- >7Ay 

*oU F,> ? n-^;i/^^i/>(~>i7n^>^> ? x-;v) (2,7-v? tert--/^;u^;i/ 

25 ;i/).(3,6-^ itT\-7*^)\/7)V*V~)V)z?)Vn-i7J±V>7UV F\ n-^;!/^^ 
1/>(^D^>^ yl-iW # ^ ;* 3^1^ ^ ^ t F O 5?^ > V 7 )]/3r\s—)V) 
^a-9Ay^P'J F> ^ a-7fJWfl/>(^D^>^yi^)K>-; 

zjW(^>y7^t^;i/)y^3-7A^77D'J F> yn-7fJMfl/>(y 
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5 ^fl/Xy^D^^^l-JW (2,7-v 5 tert-^;i/7;w^-i^— ;W vJl/PX # 
A^DU h\ 5M V^;i/^^l/>(~>^n^>37> ? X-;l/) (3, tert-^ 
;V7M^)^3-^A^D"J F\ y-fV^Mfl/XyyO^^ 

D'J F, ^VT'fjMf l/>(^yO^>^^IZJ0(^yy7MV-j0^ 
10 JP^AyyD'J F, >M V T'fJW ^ V Xzs? P<>^ S^XXJt/) (>^>\/ 

xx;i/) Ct^h FDyM>y7Ml/^WyJP3-7AyyniJ h\^V7' 
Wfy>(yyD^>^^JW 9 ^^"r h y fc Hd^d^> 
^7^^-Ux;i/)^;i/Zi-'7A> ? ^PU F\ z?1>5?)V*?-\s>&t7Ul>&5? 

15 I-Jl/) (7My-;V)^xi7A^^D 'J H [illtt l,3-y7x-MV7 
1 neU5 f X5'^n^>^xx;W (:7;t^l/x;i/)5y;UPxr7AS^p U Htfe 
■a-fctis, KTK:ov»T«:S>J«#IS], ^>^MfVX'/^n^/^5?i- 
;W (2,7-v 5 teTt-tt)Vy)V*U~Mz?)Vn=.VJ*5?9uV F, v^>^;i/^^ 
1/ >(-> ^ d ^ >^ vxx;u) (3, t er t-y 7 l/x;i/) >*;i/P -yAv 

20 #uU h\iy^>> ? ;y^^l/>(>'^P^>^> ? xx;i/) C*-^;*^;i/:*^fc F 
□ y^>^7Ml/^)^l/3-7Ay7DU F> zfOzSJl/t^UXz/? U 
^>^yX-JV) K>y7My-Jl/)yJVx^7Ay^oU F,^>^Mf 
y>(y7D^>^yXrjW(^> ^7;i/t UXJlO ;U nz<7Ay7n'J F , 
5/ ^ > >*;p ;* 5=- 1/ > (-> # p ^ > ^ yXZJW 7 & t H P v 5 ^ > 1/7 1/ x 

25 jWyJVxx^Ay^D'J h% y^>yJM5 1 l/>(y7 0^>^yl^) (ty 
Z^J-Kt- hyt Foy>>^n^>^7My-JW >?JV3Z7A^7 P U F\ v 
7x^fJWfy> (v^7 D^>^yIZJW (7j^l/-JW-7)^-7Ay7' 
P'J F, y7xT>f;MfI/X->yO^>^yxzjW (2,7-v 5 tert-^;V7;i/ 
tl/x;W^Dx7Ay^D'J F\ y7i?Wfk>(y7D^>^yl- 
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l/>(S/^n^>^yi-JW (3f^^t h*Py^>77Ml/x ;i/)^;i/n-^7A 
kHn^y^D^>^7MI/X;i/)yJP3X>JAy^PU h\ >?(^>XtHU 

10 K>XkH'j;W ^^l/>(v'^a^>^> ? xxi;w (2,7-^ tert-y^;i/^;u 

>y^;i/^-l/xi;p)^;^xixi^7A^^nu (^>XtFU;U) 
15 ^n^>^^xxi;i/) (^y^Jy )\/7fV—)V) Kz?z h\ (^>X 

t HU;i/) ^fI/>(y^n^>^^xx;W (>?^>77;i/tl/x;W >?;i/xi -«7 
Av^du h\ v 5 (^>XkH'j;W ^^i/X~>^D^>^> ? xxi;i/) e^^t 
Fn> ? ^>y^;^Wx;i/)>5;i/Xix^A^^nU h\ ^ K>XkF'J;V) 

;W (7Mkx;W^l/3X7A^^P'J h\ V *^U> (is? u^> 

^^xxjW (2,7-y? tert-^;i/7;^l^x:;W^;Unx:^A^^piJ F\ V s 
$;10 ^fl/>(y^P^>^yXXJW(3,6-y tert-^;u^;^i/x;i/) 
□ x^Ay^P'JF, l/>(yi?.n^>^5?xxjW (ti'^^? 

25 M7^tHny^>y7JI/tl/x;l/)yJl/nx'7A^^n | J b\ 5/ (y5;W * 
^ l">( y7 D ^>^yXXJW > Vy'M U~)V) z?)Vn~ vAy^P'J H\ 

>> (£$;t0 ^f^>(y7PW^xxjW (^>y7Mi/3ji/)^P3 
7A^P'JF, ^fl/Xy^D^^yXXjW^^tFDy 

20 
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5 (l-^zcx^-xefMV) ^fl/X^^'n^^^^i^W (3,6-^ uxi-y^)Vy 
)V^\s—)V)~J)Vn~vi*i?2uv b\ v> (i-^a:-;i/-x^;i/) ^l/X^n 

^7Ml/^WyJ^-7Ay^niJ F v 5^ (l-:7:nx;i/-x^;i/) ^^l/>(-> 
io ^o^>^i/xx;i/)(^^>v'^;i/^l/x;i/)>?;i/zix^A> ? ^nU h\ (l- 
7i-;i/-ifJW ^?l/>(y^n^>^'7i-JW (^-^t: Fn^>*/7JI/ 
tl/-JW^x^7A'77nU b\ (i-^aix;i/-x^;i/) ^l/X^o^ 
>^XX;i/) ^ ^fJl'f h 7 t F D y y ^ 0^>^ 7 JVt l/ZJW yj^ 

r7A'77n'JF, v n^xi/*^;!/) *?-v> (v^n^>^> ? xx 
15 JW(7MV-JWy^xi7Ay^n'J h\ V u^=y)V^)V) 
>(v^D^>^7>?xx;i/) (2, 7-^ ieTt-y^Jvyjv^ru^.)D zi-*y 

n'JF, z? (i/pu^i/)],*^)]/) ^fl/>(y^o^>^^l-JW(3,6-y 
ievi-y^)V7 )V3r\/~)V)l?)Vn-V^Jt7Ui) F, (->£7 

20 x;i/)>?;Hix^7A^^n U h\ Z? w\^)V*?-)V) t^UXispw* 

)V * ^)V) y>(y^o^>^yx-JW (y^>77M V x;!/) xr x # 

7 ^ t F □ y^>^7M kXW yJV3X>7 Ay ^ n U h\ y (v^ n^X!/ 
25 ^fJW/?l/>(y7D^>^yX-JW (t^^^^fFyt: FDyy^o^ 
>3 7 7Ml/XWyJl'3X'7Ay7n'J (l-y^D^yjhlfJ!/) 
l/> (y^D^>^yi-JW(7Mi/XjWyJV3z7Ay7nUF\ v 5 (1- 
y/zDA^y^-x^) ^TkXy^o^^yizjWlU-^ teit-^JV 
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k H D^>y7Mi/x;W y;i/3-^A^^ n u f, V s (i- 

5 ^^A^oU F, (i—>^d^\^v;1/-x^;1/) ^<^l/>(^^n^> 
(~K>^7M1/^JW ^xi^Ay^ d 'J F, v (l-S/^n^ 

^>^yizjW (t^^^fil/fh7tFn>?y^D^>^7M^Jl/)^ 

-jW (7Mi/xjw^i/xt7A^^nij F\ 5? (s^n/^^noww ^ 
k>(y^a^>^yx-jW (2,7-5? leH-7^)l7 ll^U—fr) ^3'7Ay 
^n'JF, 5? 0>^n^>^;i/*^;i/) ^fk>(y^o^>^yi-Jk)(3 > 6- 
5? tert-^;P^;^i/x;v)^;i/nxr>A^^nU F, 5? (^n^o^S/V*^ 

15 JW^^UXy^n^^^X-jW (t^^^f M^^fc Fn^>y7M 
l/-jV)^3x>7Ay7P'J (v^a^>^;i/^^-;W ^X^d 
^>^yx-jl/) (^>y7Ml/XJl/)yjl/3x7A^7n 'J F\ >?(i/^n^> 
3-)V) /fl/Xy7n^>^^x-JV)(^>77^tWxjV)-7Jl'Xi 
7A^p'J h%^(^^D^>^;i/^^;i/)^^V>(>^^n^>^> J xx;u) 

20 ^ ^ t H ni?^>i/7Ml/x;W e?;P3X!7A5?^ □ U F, -J (i/2u^>3-)V 
*=?)V) ^fUXy^o^>^yX-JW (t7^^f^fh7tFDyy7 
>^7W^iWyJV3-^Ay^D'J F\ (l->^7 D<>^-I?;W > 
?l/>(y7D^>^yX-;W(7Ml/XJWy^x7Ay7DU H, v (1- 
y7D^>^-lfJV) ^5 1 VXy^o^>^yXXJW(2 I ?-y tert-^;p 

25 yMlz-JWy^xt^Ay^niJ^ 5? (l-y^o^^-xfjl/) ^f!/ 
>(y7D^>^yxr;i/) (3, teii-??-)],? )V3rV—)V) yJkx:7Ay^ 
□ 5? (1— >^7 P^>^;i/-x^;V) ^?l/>(y^D^>^yX-)W(^ 
^^fJi/t7^tFDy^>y7;i/tVx;l/)y;^x7Ay70iJ H\ (1- 
y^7Dt >^;!/-x^;i/) ^fUXy^O^>^yIXjW(^>y7Ml/ x;i/) 
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-»3-^A^D'JF, i? {l-yyu^y^-)V-^)V) *^Uy(yyn^y 
^S?xx;i/) ^J^yVy)V^rU^.)V)-J)Vu~y^jyu^ F, ^(l-5/^n^> 
rP;U-x^y) *^l/>(:>^n^>^xx;i/) e^^t FD^>y7JPtl/ 

5 u^>?i?2L-jl) & y $ h y \zY ui?y y u^y ? y )V^V—)V) ~J 

Jl^xc^A^^DU ^(t7?WfJW/f l/XVi' u^yy yl-JW (7 
;u^lxx;i/)^;i/3x^Avi7nU>\ 5? (y-y?-)V*^)V) *=5-vy{yyu^ 
>^i?l-jW(2,?-y tert-:/^;y7;V;t^x;y)^;y:xx^Ai^a »J F, V 

(^-y^jv^^-M *^vy{yzn^y?-j3L-)V) (3, text-^;!/^;!/^- 
10 i/-;w^i/x^^A^nu F\ V (^-y^)V*?-)i) *3-vy{yyu^y$ 

du F> ^i/>(y^n^>^yi-jw c^x/tuv^-I/ 

x;i/)v;i/3x-j7Av^ou h\ ^v-x^ d^>^>? 

x-jW (y^>y7My-JWy;^-.7A^^QU h\ V (±y^)V*^)V) 
15 ^l/>(y^n^>^"yi-JW (t^^k Fni?^>y7;Wy-;W^xi 
7Ay^nU F, *? i^-y^lV^M l^Xy^o^^yizjW &yy 
F □ ^7 y 7 D ^ 7^t l/X Jl/) y ;i/ x^7 A '7 7 n 'J F\ 

Vdy*. ~)v^^-)]/) *^yy (yyu^yy yiuw (y -yjiu- 
y&ij?uv f\ >* (H7x-jwfjw *^yy(yy D^>^yX-JW (2, 7- 

20 5? tert-^^^^l^x^vVl/nx^A^^PU F\ ^ (hf^xx;i/7<^;y) 
y^^WXv^ a^>^ 7 > ? xx;y) (3, tevt-y^JVy Jl^U^M y;i/X^7 
Ai^nU F> (b^aix;i/^^;i/) l/>(y^n^>^yixjW (^-^^ 
Hn^^>y^;i/^-l/x;i/)>?;!/xix'j7A> 5 ^n I J F, -J Ody x.' 
x;i/^^;i/) ^^i/>('>^n^>^^xx;y) (^yv'y)^uzuv) i?)Vn~y 

25 Ay^oU F\ 5? (kf^xXjy;^;!/) ^^I/>(->7 n^>^yIXJW (v^> 
77M^JWy.^x7A7^D'J F, (t: ^aix;V^?;V) ;*^l/>(v- 
yu^yy i/x.-)l) (t77kFoy^>77 IxXJy) -J)V n-yAz/yu 
U F\ 5? (t:'7xXJMfJW ^fl/Xy^D^^ylxjW C^^^^^T" 
h^t FaS?->^P^>^77;y^-Ux;y)> ? ;l/ZiX"j7A> ; ^oU F\ i^y-J)V) 
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ter t-y^-jvy j^uzljv) v'w^^A^^n u f, (^>> ? ;i/) (7x^fjw 

^fVX^^n^^^^I-iW (3,6-:/ tert-^;i/7;!/^-l/^;0^;V3ii^ 

5 a^d'JH, (^>^;y) (:7x^;i/)^u>(^n^>^xx;io (^-^ 

y^n'JF, (n-y^;i/) ^J-Vy^yZU^ZsZVJL-M (2,7-^ 

tert-r/^l^I^UX ;WyJ^-7Ay^aiJ F\ (^>^) (n-^;k) ;* 
10 ^l/>(v-^D^>^^x-;!/) (3,6-^ tert-7*^)l7)V3rU~)l)z?}ln-y& 
v^nUF> (^>^;V) (n-^;i/) ^fl/X^^o^^^izjW^^ 

^nUF\ (^>> ? ;U) ^fI/>(y7D^>^vl-;W (2,7->? tert- 

15 7^7jVtV-Jl/)yjV3-yAy7niJ F, (^>s?;i/) *^U> 
(y^n^>^yI-JW (3, 6-5^ ter t-t/^y^I/^l/Xjy) -7J^r7A^7 n 

^kF D-7 / <>y7MI/-JW -7Jl/3-7Ay^ o U F\ (^>^;i/) (S/^n 
^^5>;i/^^;i/)^^U> (y^O^>^'7l-JW(7MyrjWyJ^-C/A 

(2,7-i^ tert-^;v^;i/^-i/x;i/) v;1/3x^a^^du F\ (^>>?;i/) (-> 

^ D A^yJWfJW/fl/>(y^D^>^yI^W (3, tert-:/5P;y:7;|/ 
tl/^JWy;i/3r>7AyyD'J h\ (^>>>;i/) (y^OA^yJM^W^f y 
>(y^/D^>3'ylzjW (t7^^W7^kFny^>y7M!/-;V)y 
25 ^-7Ay7D'J b\y^>yJM?l/>(y7D^>^-7l-JW(7M^ 
;k)3^x^A^n'J F\ y^>^MfV>(y7D^>^yi^)(2,7-y 
t e r t - y^- ) V 7 J V3r V X J V) J- $ x 7 A ^7 o U F , v ^ > 1/ y< ^ V > ( v ^ n ^ 
>^7i-jW(3,l-y tert-y^;y^;y^l/x;i/) f^-OAy^D'JF, ^ 
>yJWfk>(y7D^>^yI^) ^ ^3^3-/7 a, t FDy^>^7 
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. X-;W (2,7-S? tert-y^l^I/^l/X^A^X^AS^DU h\ S^>5>;1>* 

^i/>(->^n^>^^x-;i/) (3,6-v 5 tert-^;i/^;u^-i/n;v) a^x^a^ 

^D^>^i?I"J0 (2, tert--7^;i/^;i/^"l/x;i/) yj!/3-^A^7*D ^ 
h\ ^>^Wfk>(->^n^>^i?irjW (3, tert-^^^l'X 

^>-7jm? > (y ^ da>^ yx - jw (2,7-v? tert-^;v^;^Px;i/) 

Jl/3X9A-y^fJk ^>-7JM5 1 l^>(y^n^>^'7ixjV) (3,6-v 5 tert- 

15 ^;i^^;v^-i/x;v) vVi/nx^Av^^K > ? ^>> ? ;I/X^v>(>'^d^>^ 

yirjW ^ p< ^th*OyX>y7M l/X;W y^x7Ay^ 

yy^UA^yJMfkXy^O^^^X-Jl/) (7 )\S*V—)V) z?)Vn 
x^Av^oU yy^OA^yJW.fl/>(y^D<>3'yX-JW(2 I 7-y 

20 (yi7DO^yX-JW(3J-y tert-^;i/^;W^l/x;i/) v^^xiX^ Av 5 ^ D 
U F.yy^n^yJWfl'Xy^n^^yxzjW (^^.y^I^^ti 
FDy^>^7Ml'XJW ^3X7Ay^7 D U H, (i/im^z/M (*?-)V) 
^fL^Xy^D^y^ylxjW (7MkXJWyjl/XX7Ay^D'J h\ (i/p 
□ ^ ->;!✓) UfJ0^fy>(y^D^>^ylX)!/) <2,7->* tert-^;P7;P 

25 tVxjWyj^x7Ay7P'Jh\ (y^D^yJWWfJW^fl/Xy^a 

h'OyA>y7Ml/XJV)^JI/Xl7A^7DU H\ (X^x^^KX^ 
^j^UX^ n^>^yXXJW (7RyxjWy;i/nx7A> ! y o U h\ 
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(7^t>^W (^^;!/)^5 1 l/>(>'^n^>^> ? x-;i/) *^)Vjri?& 
5 b FP^^>v > 7;V^"l/n;i/)^;i/zi-'j7A> ? ^oU K^^^-rsnai^T?* 

<5 o 

^^Pt>ft^ft (W-3) 

*?u±>{k&yi (w-3) «Tfs— jk^ci -3]tgfo$ti5. 



?u±>4K&® (W) -r^aL/^S^IW!— Ta5£o AD^>t*StlTfi7«; 
?P§m^ $fi*JK^, JI^HC^ a^lPUiH^ h'J7;Ptn^5 1 ;VS)a:i*§#tf5 
15 H£/^T^£ 0 

R-y^)im. -iV^^-JVm, teit-y^Jim, ~y$u^y?-)im, y^nA^y^ 
X, y7 0A7°?JH, 7x;H, n-h'JM, p-h'JM, ^>^;VS, 2 

nttl~lO0ltl?.c5^ C04-m n= 3 ^fc»4*«0 




•••[1-3] 
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— 8^[I-3]T*fo$n**^n^>fb'&ft (w-3) ^ETRcfll^-rs. 

^^□yntfU5 e >(~>^n^>^ >*X - )V) (3, 6-5? j* ?-)V-7 V~M -J 
;pa-^A^D'J H , v ^ n 7 J- U x X-> ^ n ^ > ^ >>x - )V) (3, 6- s? * 
5 -7jI/tl^-JI/)yJl/3-!)A^^DiJ F>^^n^>5 1 U-7 :i >('>^o^>^>?x 
n;K>(3, 6-^7^-7;^!/-^) yJ^-^Ay ^7 o 'J H\ ~>;y o^XJ ^ 
>(y^D^>^yl-JW (3, 6-^^^;!/-^;l/^I/x;W yj^-7Ay^ D U 
v ^ o ^\ 7°?- U 5? X v- ^ a ^ > ^ >>xx;i/> (3, ^ ^;P-:7 i/x;!/) 

^□-^Ay^OiJ F, y ^ □ -/D k° 'J f >(y ^ n ^ >^ y X ' JW (3, 6-5? 
10 tert-^;i/^-l/x;i/)>?;V3-^A^^aU h\ n^U ^X->^ p^>^ v 
Xx;V) (3,6-i? tert-^^l/X^^l/n-'^Av'^DU h\ '>^D^>^U^ 
>(y^D^>^yI-JW(3J-y \qt\-7 )V^rU=-)V) ~ <j7A>>^ n U h\ 

y^nA^y'Jf> (y^n^>^-yi-;W (3,6-y tevt-7 Jl^^U—M 
3 -t>A^ □ U h\ □^\-7 <, 5 1 U^> (~>^ D^>^^X-;i/) (3, 6-v? 

yj-JW (3J-y7$JW7;^VxjWy^x^>7Ay7D U h\ y^n7fU 
^Xv^ D^>^yI"W (3, 6-y^5JI/-7MkXJI/) -XUxr-^A^ D 
U h\->^D^>^U5 :? >(i/^n^>^>?X-;j/) 2.J\/-7J}s3-U-)l) 
y;y3-7Ay7oUFr>^D^yUT>(y^o^>^^x-iW(3J-y^ 
20 5;y-7;i/^-l/^i;!/) ^^n — 7Ay^n'J F, 5^ □ 'N^U^Xv'^ u^>& 
yXXJl/) (3, 6-y7 5;V-7M^XJi/) i;j^X^A^7 O 'J F\ ->7 0 7°Ok° 

uf>(y7o ^ >^ i^x x jp) (3, 6- V s ( h u * ^;i/~> u ;w v—)V> -j)v 

nx^Ay^D'J F\ y^Dy^UTXy^n^^yl^W (3,6-5> ( KU * 

25 D^>^yXXJl/)(3,6-y (h'J^fJl'y'JJl/) -7 )V^rUzL)V) yJI/3X7Ay 
^n'J F\ v^n^XJ^X^n^^^xx;!/) (3J-y (hU^^'/y'J 
j^f/^n-rjA^^D U F> y7 0A7T l Jf>(y7P^>^ 

vxx;i/) (3,6-x h u ^^;i/vu;'/)-7;i/^-i/ii;i/)-Xyxix^7A^^ □ u F, 
y^D7°a tf U-^X^-^ n^>^^x-;i/) (3, 6-y7xx;h7;^l/x;W -J 
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JV-yjV^r V~)V) z?)\> p x V A 7 ir n U F > 7 9 p ^ 7^ U 7 (7 ^ □ ^ > ^ 7 
x-;i/) (3,6-s>^a:-;i/-^;^i/-;i/)>?;V3-^A^^DU h\ 7^P'\3r7 

U 7 s 7(7 9 D ^ > ^ 7x - ;10 (3, 6-7 7 x 7)V3rV—)V) -J)V p x 7 A 7 

7x;V) 7;Vp x7A7^ p U h\ y^D7'otfUT>(y^n^>^yX- 
j» (3, 6-7^>yJh7Mt'XJW yjl/3X7Ay^ D 'J F\ 7;? P^U ^7 

(7# u^y? 7xx;i/) (3, 6-7^77;i/-7;i/;t 7x;io 7;I/px7A7^ d u 
F,->^D^<>^U^>('>^n^>^ yl-JW (3, 6-7^ > 7;i/- 7 V x;i/) 
io 7;!/Px7A7;7-p U F,y^nA^yUf>(y^n^>^yixjW (3,6-7^ 
7 7;W- ^ 7 x;i/) 7;i/ xx7A^7o'j F>y^DA y ^ l Jf>(y^o^> 

^/I-JW (3, 6-y^>yJW7;Vt k-JW ^X^7A>?^ □ U H\ y^D7" 
d bf U 5^7 (y7n^>^yxxji/) (3, §—jy )l>3ru-y )V3r\s—)l) 7;1/px7 
A 7 ^ □ U h\ 7 7 p 7^ 'Jf>(y^n^>^ -7ixjW (3, 6-7 TVM" p - yjv 

15 ^-i/x;i/)v?;i/Xix^A> f ^n U h\ y^D^>f 'JfXy^o^^yi- 
)V) (3,6-77 ^ta-7)WI/XJ0y^3X7 A77PU h\ 7^P^7U ^ 
>(y^n^>^yi;jl/) (3, 6-77;i/:tP-7;p;t- 7x;V) ^3-7A'7^ P 
U B\ 77p^7^U^7(77p^7^7xx;1/)(3,6-77;I/^p-7;I/^-7x 
jl/)yjl/Xt7Ay^DU h\ 77P7Pfc? Uf>(y^o^>^>?xx;W (3, 6- 

20 77P^E-7;i/:t7x;i/)7;i/Px7A77Py F> 77 p7^U 7*7(77 p^7 
^yl-JW (SJ-y^D^^MkXJWy^nx-^Ay^n'J h\ 77P^7 
?Uf>(yyP^>^yXXJW (SJ-y^Pt^M 7 x;i/) yJ|/3-7Ay 
7P'J b\ 7^P'\^7U7 :? 7(77P^77 7XX;i/) (3,6-770^-7^1/ 
x;i0 yj^-^Ay^ P U h\ 7# P^\7^U ^7 (77 D^y^yl- 

25 ;!/) (3J-y7'D : E-7MkXJWy^x7Ay^DU h\ 77 P 7p t: <J ^7 
(77p^<77 7xx;i/) (3, 6-7 tert-7MI/x;Wy;i/Px7Ay7na H\ 
77 D^'JiXy^ p^77 7xx;U) (3, 6-7 ter i-7 )V?r 7x;W 7;Upx 
7Ay7P5 b\ 77 DOf Uf>(y^ p^777xx;|/) (3, 6-7 tert-7;U 
tkXJW 7;!/PX7A77p 5 h\ 77 P^\^7 U r>(yyD^>^yXX 
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(^p^>^5yxx;i/) (3,6->? tert-7Jl>3-U~ ;U) v^l/nx^i^rfp $ F, 
y^nynifUTXy^n^ (3, 6-^^^;!/- 7)l*U—M 

n-^A^/fJK ^^□7'5 1| Jf>(^D^>^i;x-J|/) (3,6-^^^-^ 

)V) (3, - -y V~)V) a-^Ay^ is ? P ^ > U 7 s > 

(>^p^>^>*xx ;W (3, 6-y ^ ?;h7 Jl/t PxjW A y ^ fjk y 

~U^J^^)V, yy D 7'o If "J t> (y y o^>^ yi'JW (3,6-^ tert-7)V 
10 tI/-JI/)A7-vAyi'DiJ F> y^nyf 'Jf >(y^o^>^yi- 

i;n^>^yl-JW (3, tert-^V^l/X^A^x^Av^P'J H, v^n 
^y»jT>(^^o^>^ yl'JW (3, t er t- !7 U-JW A7-7A-y 
#nU H, y^DA75 : iJf>(yyO^>^yi-JV) (3, 6->? tert-7 JUj-U— . 

15 ^)^=7A^nU>', ^^n^Dtf Ufy'(y^D^>^>Jx^) (3,6-v* 
UTt-7)VjrU~)l>) ^#-7&i/# d U H, ~>;7 p^ U "rXcsZ no? >>x 
x;i/)(3,6->? tert-7;i/^-V-x;i/)^^X»7A^^D U H, v^P^>^U^> 
(y7Q^>^ylxjW (3,6-i^ lev t-7 JVJrU~)V) P U F, ~> 

yDA^yiJf>(y^D^>^ >?xx;y) (3, S-i? tert-T 7 l/x;U) ^-7 

20 Av^P'JF, ->^n^7°^U-7 :? >('>^n^>^>'XX;i/) (3,6-5/ tert-^;!/^- 
l/x;0^x7A^^ P U K^J^fS Jli^T^S. 
**?ut>it^m (w-4) 

' *&u±>4k&®i (w-4) (4TE-J8S[I-4]faitoSn5. 
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\-R 6 



...[I _ 4 ] 



— jR^CI -4]fc*3ViT, R'> R 2 > R 3 , R\ R 5 , R 6 , R\ R\ R\ R l \ 

r i \ r i k r i3 > R i4 ^7j<^M^, mfc*mm. tr^m^mmfrzm&n, 
5 t>j;^o mfc7kmm&&z£^^m^m%, mz*#u±>ik^m (w) *vmm 

bfc^iPl— -ea5^»o IfffB— ^[1-4]^^^^>R 1 , R 2 , R 3 *$<£££R 4 te:£T 
—JVM&^lZ&^T. RK RK R\ R\ R\ R l \ R'\ R 12 ^ 

hi)Wi£L<* r\ r\ r i \ r h o)m^<DW&m&mk7mm&£z$/£t£iz 
^-fm^mm~c&z>zt&mzi&i£v<, r s tR^m^iz^vxm^^u, 

R 10 h R 1 1 #H WZ b XW. L T Z\ £ \Zft £ L . ZIO ©§i « |WI 
15 TIB— [ I - 4 - 1 ] S tz. C I - 4 - 1 ] X^ $tl§7 )V3r v - ;nsffi¥ 
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R b 

•••[1-4-2] 

-^[1-4-1], [I-4-2]4«, R s > R 8 . R- 9 . R 12 tefufE-l£:£[I-4] 
5 iZ&tf&femtmU-e&Q, R a , R*\ R c > R d , R e , R f , R e &£Z$R h fe, 

)Vm, n-^>^;i/S*^T^S. — feC[I-4-l] ^GDm, n fci 1 3&\S> 3 ©SE 
$Ci*-S.Wzm-~ -efeI^oT^Tfe^<> m=n=l ^fe«m=n = 2^cfct)^^b 
10 Vi 0 

^ a ^ > ^ - ;HB^ £ -7 ;vt Iz-JVEfif S^^f^^JIf Y tel* 
£DJI#WC^£ -CH 2 -, -CH(CH 3 )-> -C 
(CH,) 2 -, y^nA+y'Jf>I, 9 s9 UA+yl/>l^£©Mf 
~2 0 ©ISfP^bTfc^S^, -CH (C 6 H 5 ) -C (CHj) (C 6 H 5 ) 

15 -c(c 6 h 5 ) 2 -, -&E(Dmmm.ifiG~2 0(D?Fm : mmkykmm73i£fr*>j%2>m 

*5£m<D*?Utz>ih&W (W-4) ©lif^LVifliLTH i£ [I -4-3] 

20 ^£n£^^5P;i^^ t h*Ds?^>77;^i/x [ 1-4-4] 
5] ~Tr^^n^> ? ^>v ? 7;i/^-t/>^^!j^-r§c<i:^-e^^) 0 
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••• [1-4-3] 



... [ i -4-4] 



••• [1-4-5] 



5 

-;Wi?jI/3-!)Ay^DiJ h\ ^7 O A^y U f >(^>^ P ^ >^ & 
10 7>f Jf>(y^D^>^^x-jW HDy^>77JP 

S^o'J h\^;*3 1 ;i^^l/>(^D^>^> J xx;W) (t^^^W^^kH 

15 ^>^yI-JW (t^^^f JV^^k Fo^>77M^JW y?;!/P-^7 

t7 ^ k F o yX>^/7;i/t yJl/n-yA^D'JK ^X^P^^U 
>(y7n^>^^xz;W ^ ^ 3^3-^ # t: F oy^>y7JVtl/-iW 
^JV3 X 9 A □ U F > y 7 □ ^ >f J t >('> 7 D ^ >^ v^xxjl/) (t 7 ^ ^ 
20 F 7 k F O '7'>7 D A >7 7M kXjW ^x^7 A ^7 □ 'J F>>^d 

^^y | Jr>(y7a ^>7yi-iW ^ 37 ^ 7-)V*r F7kFO>^D^> 
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-J)Vn-VJ±z?2uV F\ ^71-JWfl/Xy^o^^^x 
x;W (t^^^f;j/fh7k Kn^^n'O^^MVrjW vMUnx^Av 5 

-;W ^3-9Ay7DU b\ y/7D^>f'Jfy(y^O^>^yI-JV) .'(>> 
^>V'^;i/^-l/n;U)> ? ;Vn->j7A> ? ^nU F\ y^DA^yUfXy^oO 
^yX-JW(y^>^7MVXJW $?;i/3-<7A^n'JH, 7^y>f Uf 
P^>^5?XX;W (^^>y^;i/^-i/x;i/) yJ^-9Ay^0U F> ^ 

15 y 7 i-i^ y y ^;vy^ v>{zs9u^y? yiz;w > y - ;w 
x £ A -J Z u U F * ^ 5P;i/ ^fl/X'^D^ >>xx;W (y^>77 
)\,JrV—M yjI/3z7Ay^n'J F, y7xXJM5 1 kXy^ D^>^yi- 
;W(^>77MI/XJW ^az^A^oU K,5?(/>-hU;W^l/>('> 
^D<>^yX-J|/)(y^>77MI/-JW 5?;i/3-U^P'JK, 5^x^ 

20 ;vy^lx>(:>^7n^>^> J xx;i/) (^>V7;i/tl/xjW itjvn 

d'J F\~>^n^>^U5">(5/^D^>^^xx;i/) e^^j* t Fp 
y^>y7MkxjW/\7X7Ay7 0 1 J F> y^D^yUT>(y^D^> 
^ylXjW &i?&*^)V#t7? t KOy^>77Ml/x;W /\7'7Ay^ 
PU F\T^>^U^>('>i7n^>^^xx;i/) (^^^W^^kFay 

25 ^>v/^;i/^-i/x;u) a7X7A^d'JF, ty7x3jR;^f;Mf i/> 
(S//7 D^>^yi-jW {Or 2 9 2$ fc Fn^>y7MyxjW a 

7-7Ay7 o U F,y^?JWf^Xy^a^>^'7ixJl') 
^^kFDy^X77Ml/x;W A7x7Ay^o'J F, ocx;i/y^l/> 
(v^7 p^>^>?x-;k) (^-^7^y^;i/*^^ t Fay^>y7MU-ji/) a 
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5 ;l/^^h FDy^>y7Ml/^)^^'7Ay7DU F,v^n^\^->U^ 
>(y7D^>^i?l-JW t FD^>y7JI/tl^-jW 

t737tFa->X>y7Ml/-JW ^->7Ay^aUh\ ^7 7x^7 
.^;y^!/>(5>^n^>^xxjl/) (t7^^W7^tFa^>y7 
10 )V^rV~.)V) ^-^A^^nUF, y^fJM^kXy^D^^yix 

^7J^knjV) ^-7Ay7n'JF, ^ OhU;V) ^^l/>(v^n^>^ 
^xx;i/) (t7^^W7^t FD^^>77;i/tl/-;W ^^x^A^^n 
15 U Fr7ifJWf^>(y7o^>^^irjW (3-^*^;y:t^k Fn^ 
>^^;U^-l/x;W 5P^x^7A>^dU F^£M^-T££<h#n:#£o 
^P-fe^frg-^ (W-5) 

^n-feXb^ (W-5) fcTFIB— $Lj&lI-5]'Vmt)-Zn& 0 



20 — ^EI-5]^43^T, R l > R 2 , R 3 > R\ R 5 , R 6 , R\ R\ R 9 > R 10 , 
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(w) -vfemvrz.mtm— 

>^-;i/, 7;i/ti/-;i/f^tf&n§. ^;u^i/>5S&c:gmT£R 5 &^ 

t^^t Hn^>y7;Wi/-;H, ^^^M-^t Hn^>77;v 
io tU-iH«nct^f§. 

t&IB— jR^CCI-SllC^ttSR 1 , R 2 , R 3 &£tfR 4 te, S-&«&Ir]±> SH^S 

15 MIS— jR5S;[I-5] ^^3^T, ^;i/^-lx>^(CSm-r§R 5 ^^^t-R 12 CD5%, 
R 6 , R 7 , R 10 , R u <Dffilc<D-^^±«, m&m&fo±33&tf*k!&tfV-*]s7 J 

-fV7°nt°JH, TU;Kallyl)S, n-^;l/«, ter t-y^P^S, n- 

£<h/W£bv>, iicD^&^bv^a^fcite, R 8 <hR 7 ^liI£^gi£J« 
UE.^R ,0 £R n ^l§I«^ 

25 ±13— HBL&t I -5]JC*ViT> Y^<$, ^K-^A^^^XMf^^l 
^•R 14 7^5V^^LTM£^J£^ 

14 «RI-T?Jb5i:tAJffSU^. WIB^-fbTK^O^Tfe, X5^g, 
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n-yntf;i/^> -f yyntf;i/S, n-^;vs, -fy^;v*, tert-y^;us, 
^□^>^;i/S> v-^p^v-;^ >-^d^\^;vs, 7xzjh, i-hujv 

5 Q^itfjom WfH—^CnT^fc^n^^^n-trMt:^ (w) fc: 

^BJoff^bv^^n-kWb'&t? (w-5) ^OTicM^Ts/ 
S^^l^'J l/>('>^D^>^^irjl/) l/x;V)>?;i/PX>j7 A >^ P 

10 ^PX^Ai^PU y^fJl/y'J l/>(^D^>37y'x- ;W) (3,6-v 5 tert- 
yirjW(t^^^fM^3'tFn^>77MI/-JWyJ^z^A^^ 

v^^W, i^^l^U ^>(y^D^>^yI-jW (2, * ^)V7 )V~* Ux 
15 )V) i?)Vzi-yK-J*?-)V, UXzs? n^>^^x-;i/) (3,6-^ 

^yl-JW (^-^^^5^;l/^-^^ t Fo^> l /7MV^;W ^Jl/3Z7^y 
^5^;U> ^X^Ml/^U y>(y^o^>^yX^Jl/)(7Ml/-JW^3r7A 
S^P'J H, >>X5P;W>U y>(y^D^>^yl-JV) (2, 7-v* tert-^;i/^;i/ 

20 tyzjl/)^J^z7Ay^D'J F, ^x^y'J^>(y^D^>3'yi- 
(2,7-> ? ^^;U7;i/^-l/-;i/)^;^nx'j7A> ? i7nU F, yX^y'J k>(v 
7 a ^ > & is x x ;P) (3 , 6- 5? t e r t - !7*^ ;i/ 7 ;l/ ^" 1/ X )V) P X u A ^ P U 
H,5yx^;i/->U l/>(y^o^>37yXXW ^^U^ & 1: F p >^> 
77Ml/XJWyj|/Xt7^y^DiJ h\ yx^y'jy>(y70^>^yx 

25 XJW(7Ml/rjW^3X7Ay^fJK -^X^I/v-U I/>(->^P^>^> ? 

xx;i/) (2,7-i^ tert-y^;i/^;v^-wx;i/)5y;i/Px^7A>?p<^;i/, syx^;i->u 

!/ >(-> ^7 □ ^ > ^ IXJW (2 , 7- ^-)V 7 )lyf V~)V) -J)V 3Z7Ay/ 
-WJl/yU l/>(->^D^>^yXjW (3,6-:/ ter \-7"^)Vy V 
;UP xry A i^^ yl^Vy iJV>(y^o^>^ yXXJW p< =^)V^ 
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y&Zn^y? y^xx;i/; (y )V3r V~)V> z?)Vu x ^i^y^nu F, 5>-n-:/ n tf 
;yXJ i/>(->^o^>^i^x-;0 (2,7-s^ tert-^^I/^l^l/x^i/^xix 

5 ?;i^Wx;i/)^;i/:xx^AS^DU H^-n-^otf^^U I/>(->#n^>^>> 
Xx;W (3,6-S^ \eTi-y^)V7)V*V—)V)i?)Vn-yI±i??uV h\ ^-n-yo 

^l/x;i/)^;Hix^A^^nu F^y-n-7 4 n bf;i/v-'J l/>(->^ o^>^>?xx 
(7JVtl/-il/)yil/3-i)A^^my-ii-'/olfJl'y'J 1/>(^>^P^>^ 
10 yI-JW(2,7-y tert-^;V^;V^l/x;0 ^l/nx^Ai^^^k ^-n-^n 

t!;i/->U kXy^n^^^xrjw (2,7-^^^;i/^;i/^-i^x;i/)^;U3ix^A 

>?^;K i?-n-7'nt!;k>U l/>(~> i7 n^>^5^xx;l/) (3, 6-S> tert-^;!/ 
7;!/^-1/x;0 yj^-9Ay^fJK y-n-^D tf;l/v-U l/>(y^D^>^yX 
x;i/) (^-^7^^^;i/^^^ t Hny^y77Ml/XJl/)yJl/Xi9Ay^5 1 ik 

15 ^yyoH;^>U UXy^D^^yX-JW (7Ml/XJW^V3x7Ay 
^7D'J F> $y-T V7°nt:;p>-U k>(y^D^>^^I-iW (2,7->> tert-:/3Ml/ 
7JVtl/x;WyJ^x7AyyDU H> 5?-f V 7*n tf;V->U I/Xv^ 
ylZjW (2, 7-^^^;V^;U^l/x;k) -Xl/nX'jzAv^ n U F> 77'D tf;y 
yij ^>(-y^n^>^^X-JV) (3, ter t-^;i/^;i/^" l/X;i/) S?;Vo X^7 

20 Ay^o'J F\>M yynWJ l/>(y^D^>^^XXJW (t7^^fM 
t F d^>77M yxjW yjkxx7 Ay^ d U h\ y-f V7'a h>y U 
l/>(y^n^>^yXZJW (7Myx;WyJl/3X9Ay^5 1 Jk y^fV^D 
tf;i/vU i/Xv^n^>^>?xx;i/) (2,7-i^ tert-^^^;i/^-l/x;i/) *j)Vu 
X7Ay^?Jk y-f 77°a k>y U l/>(->^ P^>^yXXJW (2, T-i^^f J!/ 

25 7)\,3rV^.)V)i/)Vzi-yi*i?^)V, v< V:/nt£;i/XJ l/>(i/^n^>^^ 
I-JI/) (3,6-^ tert-^;i/^;u^-i/x;i/)>?;i/nx^Asy^^;i/, y-fV^nt; 
jyXJ i/>(y^D^>^yI-JW {zr? $ * "r)V^ry $ t KDy^>y7;W 
!/x;l/) -Xlo x^7 A z/^ 3^;K y-n-7f;^> iJl/>(y^D^>^ yi-iW (7 

;y;=j- i/xjWyjl/X^^A^^n'J F\ y-n-7fJPy 'Jl^X^n^ yi- 

3^ - 
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U F, ^-n-^^^U U>(->fn^>^3?l-;W (3,6-5? teit-7^-JV7JV^r 
^JWyJ^-^A^?n'J F> ^-a-^JV^'J l/>(y^D^>^^X" 

S?-n-^;i/v'U V>&9W\>9*?X.~)V) (7 )V* V—)V) z?)Vu x ^7 A 5?^ 

^-n-^;i/->u p>(5^n^>;y-5?xx;w) (2,7-5? tert-y^;^;!/^ 
yj^-^A^^ik 5?-n-:/^;!/v'D l/>(5^ n^>^5*xx 
;W(2, 7-5?* ?JV7JI/tl/^;W ^Va-^AS?^^, 5?-n-^;i/ v- u u > (-> 
10 ^D^>^i?I-JW(3J-^ teTl-7~^)V7)V*U—)]s)i?)\'3 — '72*i?* : ?)l'* 

v*:7;i/:ti/x;W5?;i/:3x^A5?^;K ^y^?;^>u i/>(5^no;y-5? 

^>^5?xx;i/) iev\-7'^)V7)V*V—)\')V)Vn^&*J7U\) F\ 5? 

15 -f V^^I/v-U l^Xy^n^^^i-JW (l,l-z?*?-)V7)VJr\s~)V)i?)Vn 
Z9Ay^oU F, y^V7^y'J k>(y^D^>^^xz;i/) (3,6-5? tert- 
»7;^l/^V)^3-7A^^niJ F, ^-fvy^y'JkXy^o^ 
>^yi-JW {OrZ* ^KHrtr? t Kny^> , /7Ml/x;v) ^n-^A 
y^o'J F, y^V7YJ!/yU l/>(y^nWi?irjW (7M1/-;W5?;P 

20 3-7A'7^m S?< V7^Vy'J l/>(y^D^>^>?l^W (2.7-5? tert- 
r/^^I/^l/Xjl^^x^i^^Jk y-fV7^y'J U>(5^n^> 

^ yi-jw (2 , 7-5? * 7 x;w 5?;i/3 x<7 a 5? ^ 5?< v > 

. U U>(y^ D^>^yl-JW (3, 6-5? ter i-7^)V7 )V^tVzl)V) -J)Vn ~ & A 
5? * 3^;K 5M V 7^)V y'JVXy^n^ 5?xx;W (^ # ^ ^ ^ ^ t 
25 KD^>77JPtl/- ;u)5?;i/n-«j7A> ? p<^;l/, 5?-tert-y^;!/5/U l/>(y 
^7 o ^ > ^ 5?xx;v) {7)V3rV~)V) 5?;V n-^^nU F , 5?- 1 er t -:/ 5- 
U l/>(y^n^>^i?l-;W (2,7-5? tetl-T*?-)^ )V*]/—)V) 5?;V3 X «?A 
y^D'J F\5?-tert-7"^;!/5-U U' >(v^ D^>^ 5?xx;l/) (2, 7-5?y<^;i/:7;i/ 
3tV—)V)-J)Vu-OJaV?uV F\ 5?-tert-^;U>'U l/>(y7 0^>^yX 
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(7M1/-JW^3-')A^^5 : ;V, >?-tert-^;l/~> , J V>(>'^o^> 
5 ^yl'Jl/) (2,7-S> \ei\-7^)V7 )V^V—)V) z?)\>n~y 2±z? *?-)V, 2^-tert- 

A^^^K it-teTt-ttJVz/V ls>&9U1>9Z?3L~)\') (3,6-^ tert-^ 
)V7 ')!/•* V~)V) v- 1 e r t-^;P ^'Jl/X^n^^ 

yX-JV) {ar^Z^M*?* t Kny^> , /7;WkXJV)yJl'3-7Ay^ 

z7Ay^n'J H, y y D^>^y U I/>(y^ n^>^yX-JW (2, 7->? 

(y^D^V^^IXJl/) (2, 7-v'^5 1 ;V7 k-JV) ^;p3-7 n 'J 
yy^D^^jl/y'J l/>(y^D^y^yIXjW (3, G-i? \eil-7?-)\>7 )V3r 

15 l/XJWyJ^X^Ay^n'JF, yy7n^>^'>U I/>(y7n^>^^x 
(^-^7^^^;!/^-^^ t Fny^>^/7Ml/-JW-7J^X7A^^ P U 
F> > ? ->^n^>5 : -;i/i/U k>(y^n^>^^xxjW {? fy^V—fr) v;!/Xix 
^Ay^fJk '7y^o^>WJ UXv^ u^>^-yXx;W (2,7-^ tert- 
V~)V) ~JJl n-y&i?* ^)V, i? zs 2 u ^ >^;i/ 5> u 1/ >( ^ 7 o 

20 ^ >^ yix;W (2, 7-v 5 * y)V^V=-)V) V)V HX"7Ay^ ^;!/, ^ # □ ^ 
>^;1/->U k>(y^D^>^yXXJW(3,6-y i%xi-Zf^-)Vy )\/^Vzl)V) 
3X7Ay^ ~> ^ p ^ >^;u yiJl/>(5/7P^>^ yXXJW (rt ^ ^ j* 

W^^hHD^> , /7 l/x;io nx7A^ i? *s 9 n ^ 
;i/v-U l/>(.y^n^>3''7xxjW (^;i/^-i/-;W^;i/xix-j7A> ? ^ □ U h\ 5> 

25 y ^7 □ y jl/y U y >(y 7 □ ^ > ^ y XX JV) (2, 7-y tert-y^JVy J^U 
-;i/)>?;i/Xix^A> ? ^oU h\ yy^QA^yJl'y'J y>(y7a^>^yi- 
;i0 (2, 7-v j* ^;!/ 7 uxj» nx^A^nu F , ^ a ^ 5y jy ~> U 
i/>(y7n^>^yxxjl/) (3, 6-5? ter t-y^y^Jl/^l/x;!/) -J)Vn~*72±~J 
y a U K,^v^7 □^s^^US'U l/>(y^P^>^yixjW (3r 9$ ^ 
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u > (~> # d ^ > ^ s?x — )V) ( 7 1/ x )V) -J)V n - y a >^ ^ s? -> ^ d ^ 

^->;1/~>U l/>(->^0^>^v?l-;i/) (2,7-S? ieYt-7?-)V7)VjrV~)\/)^)V 
U - ^ A V s ;* 5? ^ D /\ ^ z/)V Is U V y ( -> # D ^ > ^ X - )V) (2, 7- *J * 

5 5=-;v^;v^-i/xjW>?;i/3xr>A>?^^;K y^DA^^>u vx^n^ 

>^v?I-JW (3,6-^ \ni-7^)V7)V*V-)],)*J)VU~VI±V 

y 7 ;u * 1/ x ; v) v )V u x v a ^ 5^;v > v ^ 9 p ^\ y y'J^>(v^D^> 

10 (y^D^>^yirJW(2J-^ tert-y^^^^l/X^^^nx^A^^ 
PU F,yy^DA^JI/y'J U>(~># □^>^^I-JW (2, 7-S>*^;i/:7;V:* 
k-^)yjl/3->)Ay^n'J F> ^y ^ n ^7°?^ y 'J V >(y ^ o ^ >^ i^x 
-;!/) (3,6->? \ei\-7^)V7 )V^V—)V)z?)Vn-V 2±z?>7 h\ v^zu^-f 
^;i/->U l/>(y7n^>^i?x-JW (t7^^fW^kFo^>77;P 

15 tUXjW^JI/HX^A^^D'J H, ^~>^a^\7°^;V->U PX^^u^O^v? 
XX;U) (7M^XJW^3-^A;7^fJK i^v^D^y^l/v-U ^ 
p^>^vxx;i/) (2,7-v 5 tert-^^V^^l/X^^nx^A^^^K ^ 
. -> # p ^\ 7°^)V is u u > ( # p ^ y $ z? x -)V) ( 2 , 7- s> ;* ^ 1/ x ; w 
j^x>)Ay^?JK ^ix^n^y^^^U ^>(>'^P^>^> ? xx;i/) (3,6- 

20 \et\-7^)V7)\'*V~)V)z?)Vn~Vl±&*?-))'. u^y^jli/V yy 

(y^D^>^y!ZJW (t7^^5 1 M7^kFD^>y7JWl/XW^ 
3-7Ay/?Jk 5;7x-;Vy'J l/>(y^D^>^yIXJW (7)V3rVzlM 
^l/PX^Av^PU F,y7i-Jk>U ^(y^^>^yl-JW (2,7-v 5 * 
?;i/7MVXJV)>?Jl/Xl'7Ai;7 0U H, ^7xXJl/y>J l/>(->^ d^>^ 

25 -7l-JW(3,6-y tert-^^^jU^l/x;!/) i?J^X7A'7^ P U h\ y7i- 
;l/v-U U-Xv^ D^>^yIZjW tt#** : ?)l>-*t7& t FDy^> 1 /7M 
^)yjl/3-7Ay^D'J h\ ^ 7 x xi!/y U U >(y ^ □ ^ >^ y xx 
;W (7Ml/xjWyj^'7Ay^fJK y7i-ik>'J»(^ P^y-^v 5 
Xx;U) (2,7-5/ \.ei\-7^)V7 )V*V—)V)V)Vn — V J*5? 5?7i^k> 

40 
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U kX'^D^^yi^W (l,l-5?*^)\'7)\'-*V~)V)5?)Vn-V2*5?*?- 
M v^xX^'J U>(5yyu^>^5?X.-Jl) (Z,6-i? tert-7*9-)V7)lsjrU~ 
)V)V)VnzL*7 1*5? 5?7x.—)]/5/V V>(.5/9U^y95?JL-)V) <Jr?5> 
^)V^ry $ t Hny^> l /7Jl't^J0 5? On- h U )V) 

hu;v) xj i/>(^#n^>^>*xx;i/) (2,7-i? ter t-^;v^;u*i/— ;v) 5? 
j^-^A^n'JH, 5? (m-hU;V) XJ l/>('>^n^>^^x-JW (2,7- 

n^>^i?xx;U) (3,6-v* tert-y^;i/>';i/^-l/—;i/)^;H3X'j7A> ? ^nU K> 
10 v 5 (m- HJ ;V) ->'J o^>^i?X-jW (t7 ^^ W7^k h'Dy^ 

>\/7Jl'tV-;W D 'J H, v 5 (i-h'JJW XJl/Xv^o^ 

>^'7i^)(7Ml/-JWyJ^-9Ay^fjK ^(i-h'Jj!/) y'J U>('> 
^D^>^ylUW (2,7-v* \Qi\-y*^)V7 )V*\/~)V) 5?)V=i — U J±5? 
5? (m-h'J^) XJ l/>(y^n^>^yI-JW (1,1-5? )V*V—)V)5? 
15 Wr^Av/m (m-hU;i/) ->U d^>^5?xzjW (3, 6-5? 

ter't-^^^^^-U— ;W v^l/Xix^Av^^k 5? (n-h'JJW ->'JU>(^ 
D^>^yXx;W (t7^^^t7^kFOy^>y7Jl/tl/XjP)yJHiX 
K?J*5?^)Vs 5? (p-h'J;i/) zy^)Vy(5yyu^y^5?JL-)V)(y)V^r\y-)V) 
yj|/3x7Ay^DU H\ 3* (p-h'JJV) y'J l/>(y7 d^>^^xx;W (2, 7- 
20 5? tert-r/^k^l^l/XjlO^xix^AS^PU h\ y (p-hU;i/) y'JU> 
(y7o^>^yxx;W (2, 7-5? ;* ^ Ux;u) -XI/ nn^AS^nu H\ 
5? (p-h'j;0 XJ l^X2/d7 0-^>^5?X.— ;W (3,6-v 5 tert-^;i/^;l/^-l/x: 
jW^jVn-^^o'J K y(p-hU^) y'JkXy^o^^^xxjV) C^- 
^^^^;i/^^^t Hos>^>y^;y^i/x;i/)^;i/xix^A> ? ^D u F\ (p- 

25 h U J^y'J k>(y^D^>^yXXJW (y )\,3r\/—)V) 5?)Vn-v2*5?*^)\>, 
5? (p-h'j;W XJ lx>(v-^D^>^^xx;i/) (2,7-Sy tert-^;U7;U^"U-x 
jW^nx^A^^fJ!/, v 5 (p-h'JJP) y'J l/>(y^ D^>^i?xx;W (2,7- 
i?^f^7Wl^x;W^nx!7A^^5 1 ;k v (p-h'JJV) XJl/X~>^a 
^>^y!XJl/) (3, tert-^^Xl/^l/X^XUxiX^Av^^K 5? 
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>^i?xx;i/) (7JPtl/^)yJI/3-')Ai;^n U i-v-^->^n^>^U 
^>X(i/^n^>^> ? X— ;!/) (2,7-v? tert-:/^:7;i/^l/x;i/)i?;i/rix^A 
5 5^nUh\ 1 -y 7^>^ n^y^U f>S (y^ u^>^yX"jl/) (2, 7-y ^ f 

^>^xx;i/) (3, 6-5? tert-^^V^^l/X^^Vnx^Av^n U F\ 1 

^>y7MV-JWy^n-^Ay^DU b\ l-yyy^O^^iJ^I 
10 (y^P^>^yi~JW (^;i/^-i/-;u)>?;i/nx'j7A>?^^;V> i->^>^n^ 
>^U f>I(y^n^>^yi-;W (2, 7->> tert-:/^;!/?;!/^ kx;i/) vUlo 
- <^ A ^ 1 =7 ^ n ^ >^ U 5 s >S (~> # n ^ > ^ ^xzi;i/) (2 , 7- v 
^5 : ^7Ml/^)^-7Ay^mi-y7y^D^>5 :, Jf>l('>^ 
D^y^^I-JW(3,6-y tert-^;i/^;!/^l/x;i/) >?;i/ri - <j7 A>>^ 1 

EJLh, S6«>^n-fe>"fb'&* (w) ®*<zu 0*bv^^n-k>^-&#i (W-D 
~ (W-5) iCOViTHltfe. Z.tl*><n*#p±>4k'irVll (W-1) ~ (W-5) ©R 

20 bt^o 

C ^ ^ n -fe >-m^#j oo 

25 -§» WO01/27174 ^$g^#^fe>n^o ^J^«, — flgiSC I ] T^fc>£tl&^ ^ U± 

*f-l85S:[I]<OS9l8#^«l[l]ttx Mm [A] [B] O^fc^STC 
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.1 o 
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[B] 




±l34Jfe [A] 33£tf [B] ©RM^btl§7JWJMtbTH U3=- 
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m, BVm&mf*>n%>. 7nt>iafi?©M{ili:LTH ^h^y, tert- 

5 [i] ©Mig^t^ w £> ^ ^ yit^m^wkm.-? z>m s^t^ 

m& [a] cb] <Dfcjfc^znfz—^i\]<DMmmk&m^ ^m 

10 ifi- 8 0°C~2 0 CCOfgHT^M^-ar^^iT, ^X;kfr U ^JS^^T § 0 

±lBSj^-e^v^n^«^<tbT«> ^>^>, ^+J->> ^\y°^>> 

3^A, ^^x;UU^«j7A#^#tf enso 

20 & k: Jits <d f£ 5; t;v#u -fl£5$[ii] 

MZ k -[11] 
2 D -fe >it^m * ^ETf* 5 21 £ # *C # § o 
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BVitm. tfcttltl^OTHF, ^-n-^f;i/X-T;k S^^lf- 1, 2- 

5 ;vs«T?ffVi, me©w.«*JK**t?, Rj&iuta*- 8 ot:~2 o ot;<£>«raf 

^otw^tn b >mmm,^m^^ i3 cmmm.^m^^ b)^ 

15 ^mm<D^^U±>^m (W) ^^7^>I^«tLTffl^§^, M 

(A) taSBo^a-feXt;^ (w) 

(b) (B-i) mm&mik^m. (b-2) ti^^y^sz^AM^irKB-a) 
(b-i) mm&mik-etvn 

*mnxm^ >btiz> (b-d w«#JR^*tbT, *#$jfc:ra:TiB©j:"3fcj5 
ss#^i, 2S^ii2, 1 3iot iiifb-&Wffi^&n§. 

25 (B-la) -j£5£ R a a A 1 (OR b ) n H p X q 

1~15, £?Sb< « 1 ~4<Z)l^b7K*S&3KU Xtt/\D^r>if^l, m 
»0<m^3, n«0^n<3, ptt0^p<3> q « 0 ^ q < 3 <D$kX& D , 
^m+n + p + Q = 3Tf*5.) T?&Sn£Wtl^;i'5xC7A<ffc'&tt. ZLCO^o 
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Ulk&yofDMtfcMiiVT. h'J^^I/TJ^r^A, hU-n-^7^5-9i„ 

(B-lb) M 2 A 1 R a 4 

M 2 «L i, NaS&BKftSU R a tt^MWl-l 5, $? 

* u < « i ~ 4 ©«fls**as*^-r. ) ti^nsiitii 1 t tjv^ - 
^A£©^x;wWfc:^o n © «t -5 folk^ys tvxn. l i a 1 (c ? h s ) 4 , li 
a i (c 7 H^ 4 &££#l^T&c:£#n?#£o 

(B-lc) — R a R b M 3 
(^tfv R a &&Z$R b fit. Sclera— tTOoWTfe«t:<, B^HC^fC 
^1-15, $?£L<tel ~4 0ft-fb7K**S*U, M 3 ttMg, ZntfdJC 

±ffi©W«&«fc-&«CB-l)©fcavT?WU f87JV>Z^Aft^Wt$b^, 

(B-2) Wi7;i/5^^^^Mb^ 
;*D->T*ott)J;^ AttttfcfcJU TIB— *85££12] 

R— f-Al 0^-AlR 2 

R -[12] 



f-Al — O^— 

N ' n 



•[13] 
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5 2-78687 ^H^^^tlTV^J; o &^>i£>^tt<£War;>5 

A:*^>te^tJT&-oTfc<£^ 0 #ll¥ 2-167305 ^fg^IB«^nTV^«T 
-^A^M^^, #P?§¥ 2-24701 #4Jtfi, #H¥ 3-103407 *&«K:iB* 

h ut;u^;vt;I/^-^a^:£cdw^t^^— ^A-(b^#/^ji^7K> 

7jc * tc teJkmm, % &m £ -& s Jim* 
20 (3) t ; *>, ^>if>, hjpx>a£oiMth ut;wvt;p^-^A75: 

nfc±fBcDT;ixay^^>o^«^^sfcf»sj^waT;pa-^A^^ 
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6 0 < CO^>-tf>{C^T^>A 1 fcfrifiA liSfilTItl 0%^T, 
(B-2) te, 1 ;gip.$lT3;fcte 2 aj^±m^-&-cffl ^ ^n^o 

10 (b-3) m®&mfc&mtfc}fohT^*>ttz^m^&4[:&w 

(B-3) (£TF, ^Hryik^-*ymk£rm\ £^5J tbt«, #i¥ 1-501950 
^fg> #Pi?¥ 1-502036 ti¥ 3-179005 3-179006 

WW 3 ? 3-207703 '^SU #PB^ 3-207704 USP5321 106 £K3BSc 

*ftmzmz>*u7j >m^mmm^ ±&w»&m4k&m <ak (b-d 

•^»£JRft;-&*K (B-2) is«fctf(B-3) -f^-Xb 

25 DTfi# (C) SfflUSCtfeTtS. 
(C) fflfle 

49 
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&JLnmfcW£LTs MWilUS iO r Al 2 0 3 . MgO, ZrO,TiO r 
B 2 0 3 , CaO, ZnO, BaO, Th0 2 &£\ i; £ n £> £^tr^^ £ 7i 

\tm&m&&.m. m&tttm&rMtr&tt?^ k s i o f M g o, s i o 2 - 

A 1 2 <D 3 , S i 0 2 -T i 0 2 , Si 0 2 -V 2 0 5 , S i 0 2 -C r 2 0 3 , S i 0 2 -T i O 
5 f MgO?i£^ffltSJ:i:^f§. ^tl&©5-6, S i 0,43«ktf/S;fcfcj:A 

5~3 0 0 //rru #fi;L<tel. 0~2 0 0 jCimT'&oT, Jt^MSto* 5 0 ~ 1 
0 0 Om'/g, ^K(il0 0~7 0 0m 2 /gOli{CfeD,i?LW0. 
io 3~3. 0 cmVg©*SSic:a5§c:t^M*bVi 0 z\<D£5?3L&mt, >&mzjfc 

DTI 0 0~1 0 O'Ot:, £?£L<tel 5 0-7 0 0t:TMUTtffi$tl§o 
^m^fc#j£bTte, MgCl r MgBr r MnCl r MnBr 2 M^i 

^A°^^>^M> T>^^>^, CdClji, C d I 2 M^^©J1^cd^ b s h^ 
a-Z r (HA s 0 4 ) 2 • H 2 0> qj-Z r (HP 0 4 ) 2 > a-Z r (K P 0 4 ) 2 • 3 H 2 0, 
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a-Ti(HP0 4 ) 2 , a-T i (HA s 0 4 ) 2 • H 2 0, a-S n (HP0 4 ) 2 • H 2 0, r~ 
Zr(HP0 4 ) 2 , r-Ti(HP0 4 ) 2 > r~T i (NH 4 P 0 4 ) 2 • H 2 Ofc E<D&ffii&m 

*mwxm^Bn&^ xy^m^mmt-smz. ^^-y^m^mmv. mm 

I/— i/3 >TS^X Mfc^#/£LT«, TiCl 4 , Z r C l^t'Ci^f 
3->'&mmk&yo* T i (OR),, Zr(OR) 4 > PO(OR) 3 , B (OR) 3 
15 I7J^ + yF CR\$m<k*mm?3:£), [A 1 13 0 4 (OH) 24 ] 7 \ [Z r 4 (OH) 14 ] 2 \ 

>t§^iC, S i (OR) 4 , AKOR),, Ge(OR),&f 

20 i o 2 fc£©3CK VVtmmik^mfc£&& : &-£^z>z:£bX£Z> a Sfc, tf^- 
tbTH JLIE&MTKft'fbfcK ^>*»MK:-r >^-^l/-~>3 >L-fc^fciPSft 

25 W8Mfr&*£bTfci, &Srt*0. 5-3 0 0 jam©IBHfc*5SS*M*fcV>U* 
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(B-D mm&mfc&m. (b-2) mmrjv^-^A^-^^h^. 43£t£(B-3) 

5 *I# (C) £&\Z, Mt^CTMt§<t 5 )5:#t©tift^^^ (D) £ 
(D) W^b^tf^^ 

^HJtC^V^T, (D) ^Yb#tf^«, i&^CJ&DT, M^ti^J:^ 
(1) ^ (A) 

15 (2) (A) (B) &ffift©0J*^a^S§fc*iirr32ffe. 

(3) (a) *uw- (o (b) &&m<D\mm°vn 

(4) (B) ItUW- (O .^ie^Lfe^^, ^ (A) £ffitCDjllJ^Tfi 

20 (5) j&ft (a) (b) (o \zm$vfzmmfr&m&mzmn 



±SE<7)(2) ~(5) (D^f&^&^Tte, #M«c#<ZV>&< tfe2^±Hf 

^ (b) mm-£ftT^z>±m(4), (w&jimz&^xu, ^icjsdt 

25 iH^^nTV^V^^ (B) ^©IHj^T^SPbTfe^^o ^<Z)^^ (B) 



^fe. _LI3©)S# (C) (A) ^ii^$tifeH#MM^> (C) 

(a) (b) mmzntzm-fammj&ftte, ^rvy^yt^m 
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&f&Wiz&^T}Zffifc<D*&v±>fc'& i to (w) TIB— 
5 TfgfoSn5^^nt>^«i (W) 



— jR^CI']»c^^T, R ! > R 2 . R 3 , R 4 > R 5 > R 6 ^ R 7 - R 8 > R 9 > R l0 > R 

l/-;^fc43^TS^-e&£;i£te> BLffB— «^[I'] fc35tt3R 5 ^£R l2 ^ll 

15 (c»^b^Mil«t>ffB-^[I '1 K:&tf3R<\ R\ R 8 > R 9 - R 10 * R" ©ffi 

iR 11 ^— (DMX&Z>fi\ R 7 £R 10 ^|tl— ©STS§ut«^l^o 
20 nZ>*$U^>it&$ (W) T'^!j^Lfe^<h|W]#7S:S^^!^-r#^o MttTi, 
Q43<ktf j cd^««> mtB-IS^CI ]~?i£:t)-gn%*?u-t>4k&m (W) *C 
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Ay^D'J y/^Mfl^X^^O^^^I-Jl/) (2,7-i? tert-^;W7 

(2,7-^ tert-^;i/7;P^-U— jW^I/n-^A^7D'J h\ v^^^lx 

DU h\ >?^a:^;V^^l/>('>^D^>37> ? X-;i/) (3,6-i? tert-^;P7;i/^ 

;i/)(2,7-v \ei\-7~ ; ?)V7)V ; *V~)V) A7-7Ay7 0'J K , ^^l/^lx 
y{i/2u^>$z?X.-)l) (2,7-v* tert-^;U^;l/^-l/n;W A7Z7A^D 
15 U h\ ^^Jc-;P^^l/>(v^n^>^^X-;i/) (2,7-5? tert-*7^JV7J]/*U 
-;W/\7-7A^^nU h\ y70A^>ijT>(y70^>^yX-JW(2,7- 

, 7i-^f^(^n^>^i?I-;W (2,7-v 5 tert-^;i/7;u^-U— ;w) 

•t>ik<&W (w) ^ e>a^®^ife^iH©T^IB*^<h|siil^ii^7jfe^®ffl^ 

*f&mK:ft2>*U7<( xoS^Sfti, MfB^n-feWb-g-t) (w) £-g*r 
25 ^l/^ >m-&JB£l$S, £W*«&tHj**aii>fc'&«i (W) &tt?tl/7^>l 
£-fflfc&l&E>#£ETK:, tl/7^f >^sfe^I^t§uiHJ;0*^7^ > 
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ftiLTMWtH 7°D/\°>> y^>, ^>^>, 'V^U'X ^\7°^>, 

t> (a) KJ6*ai u«> h;^o> fflflfi 0- 9 - 1 o~ 1: e;k 

<tel 0~ 8 ~1 0- 2 ^;i/fc&£<£5&*^Jl^£n£ o 
10 ^7>(B-1)«, fifc#CB-l)£, (A) (M) L<D=E)Vtk 

C3-D/W JO«a#0. 0 1-5 0 0 0, fftKiiO. 0 5 - 2 0 0 0 <h&5 «k 
5ftiT?fflU6n5.fi!S^(B-2)H:, ^ (B-2) ©7;V5 - ^ AJgf t , ^ (A). 

(M) tCD^Wt C(B-2)/M] ^\ 3*1 0-5 0 0 0, £?i;L< 
«2 0-2 0 0 0 t^Sio^itffl^&nS. /&5HB-3)teU J&#(B-3)<fc» JEdc 
15 t> (A) 4>CDS#^«JM^ (M) h(D=E)Vit C(B-3)/M] 3*1 — 1 0, 
L<&1~5 ^5«k5&iT?1^5n5. 

(D) tt, (B) #j£#(B-l) ^Hfc CCD) /(B-l)] j&* 

3*0. 0 1-1 0, £f£b<teO. l~5t&5«k5J5:I"e, ^ (B) ^ 
3HB-2) ^;Ht CCD) /(B-2)) #3*0. 0 1~2,Sftb<ttO. 

20 0 0 5- 1 i75:^^575:aT,^7>(B)^^(B-3)(D^«, ; E;l/it(D)/(B-3)] 
#3*0. 0 1-1 0, $?£b<te:0. l-5tft:5<fc5SiTi^&n5. 

- 5 0-+ 2 0 0°C, ^KttO~17 0°C<Df§HT&3o S-grffi^te, 
*JE~1 OMP ay-yE^b<SflE~5MP a^r-yE®MTT^D, 

25 m-&^«> ma-it, *mm^ mm^^rnojjmz&^ThfrozttfX' 

t#5n§tV7^>i^©^I5t fi^*fc7K*£#ffi£-B:S#v intern 
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y^yi kg^cD o. ooi~io omnm^mm-c^^o 

i-^y^-y, %-*^)V-\-y*Ty. i-^±y> 4-^^;i/-i-^>^>,' 

X fh7^D F5=Hz>\ 2-^^;i/ 1, 4, 5, 8-^^^7-1,2, 3, 4, 4a, 5,8, 8a-:t 

y^)vm, i7jcTi/< >m> -r^n>m> ^7jc-r^3>m, 0(2,2, n-5- 

15 ^©th'J>7AII, *UC7A*, Uf^At, 7^y7Al, $})Vy 

n-7o^k T&VJVWL-i V7°u\d)V, 7^UMn-7m 7^U;Hfc-TV:7 
T9^)VW. tert-^;U, T^U;i/SI 2-(n-^JW'\4 t S/;U, ;*^'J 

^^^u;p»-n-^;K ***u;hk n-7°ok°jk *^u;i/ 

x;k ^yj>mtfx;K >®£l£x;k ^f7U>ftt-;k h U 7Jkt 

□sst^;^t^tf-jkx7sf;i'i ; u;hk^u ^^^u;m^ 
u v -f ^ n y ^ u v- yjkt x T-Jisfc £<D?Fma if u v >?;i/fc £ 

M\£.—)Vtt&m* mzMttvy, o-^?;kx^i/>> m-^^;i/x^i/>, p-p< 
^■)i>7s^uy. o^-y^^-AT.^yy. o-(n- ■y'T-Mx^uy, j-)V) 

X?!/>, p- (n-»)Xfl' >fc ^©t y L < te^ U T)V*)V7,J-V > ; ;* 

h^^>7;^i/>, xh^->?;^i/>, tf-;i/^m#^. tfx;u^m#^^^;K 
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x^i/>, i?¥zi)v^>ii>fc£<Dm%m^m^u> i mmfe 3- ^ 

# $ tti^- £ ifi#> 3 c t & T? # £ o 

^6609 £ PK^ £ tl £ CO T V*. 

*&U J t>{k&Vo&&Zfi J £<Dmmfc<Dmi&}'Z* 2 7 0MHz 'H-NMR (0 
*t?GSH-2 7 0)> F D-fl^lff (0*tfSX - 1 0 2 A) m&m^T 

CM^^fi (Mw), Wt¥-i%fr?m (Mn)) 

>)*-^-XtlGPC-15 0C$IK £4T©«fc"5K:bTaa^Ufe. #11 
#^AkL TSKg e 1 GMH6-HWTSKgel GMH6-HTLT 
25 ^^A+f--rX^^tl^n^ ; g7 . 5 mm, 6 0 OramTSD, 

l£lLgiJ£LTBHT (&mM&) 0.0 2 5HX€fflK 1. Oml/^T'fi 
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0*«fc^Mw>4x 1 0 6 iZ~D^X\%MV — *fc84£JBV^ 1 0 0 0^Mw^4x 1 
0 6 \Z -D U7° V v 1/ \ — *r 5 fj )V%M&m ^fc.o 

5 !52 0mg^ l J>15ml(:iilb, 1 3 5 «C <D ^-OWtT. * Xm&m n sp 

uTjt«&S7? sp siaurrs. ^©#jRiftfp*$sfc2i5m»53ib, mm (o * 

0 J^lf l/fcl^F©r7 sp /C©M^ffilS3teS<i:bT*8e)S. 
[77] = 1 im (77 SP /C) (C-0) 
10 i*)Vb7U — ls—b (MF R 2 i.6 > MFR,, , MFR, 15 )] 

ASTM D- 1 2 3 8<D^mmz£V, 1 90t, 2 1. 6kgflT, 1 
0 k gflT, Sfe«2. 16k g^mTT«£n/"ciMtT&&o 

mm 

r 

1 9 0t};l^tfcttM«ittfiij±^i7Vxi^v\ 10 0 kg/ 
15 cm 2 ©E*T0. 5mmf®>/-h^^b t : 2 4 0 X 2 4 0 

X0. 5mmfOltl4 5 X4 5 X 0. 5mm, 9|®3lD), 2 OTClCg^L&SU 
©W^SXHaM^EE^^l/X^^fflVi, 10 0k g/cm 2 (Dffi^-rffili-r 

§ c tx^m vxmMmm,n&ftj£\stto mm* 5 mmj¥© susm^c, 

25 A OUF; #HS¥ 2-41303 IBftO^feTf'&J* bfc 0 

2) y7x^JW ^ 1/ >( 7? 5 ->-^ o ^ >^ f/x - ( 7? 5 -^;i/^- i/x;t0 ^;vp - 
V&VZ p U H : #PfB¥ 2-274703 ^SB«cD^T^b7c 0 

-V2±z?2 DUF; #i¥ 3-193797 k:IH*©^ , X?'&J*L/fc. 



WO 2004/029062 PCT/JP2003/001656 

4) ^^^;i/~>U i/>( 77 5 — >^o^>^i/x-;V) ( 77 5 -7;i/^-i/— )V)-J)\>n~ry 

A^D'JK; J- Organomet. Chem., 497, 1 ( 1995 ) \Zw&M<D^fe~l?1k 

5 U U F ; J - . Organomet. Chem., 509, 63 ( 1996 H£fE^<£>77?£ 

6) ^^a:x;i/->U U>( 77 5 -^^ n^.>^^X-;l/) { 77 5 -(2, 7-> ? -fer/ 

7;Pt^-Jl')}^3-'>Ay^O'J F ; J". Organomet. Chem., 509, 63 
( 1 9 9 6 ) \ZmM<DjjmTSj& b fco 
10 7) -J*J-)V*?-Vy{T) l -zsZu^y$-j3L—)V) {v 5 -(2,l-z?-tert -~7?-)V7 

&z?2 UV F ; #PS5p 4-69394 \zmM<DJu&TSj&V 

8) > ? ^^;i/^^l/>( 77 5 -v'^n^>^> ? xx;i/) { 77 s -(3, ^—J-tert-rf^-)Vy 
)l3rV-)V)}i?)Vn-iyh>i?2ui) F ; #H 2000-212194 ^fEtfctfJyjfeT^ 

15 Lfc, 

9) y7i-J!/^l^>(D s -^D^>^^I-JW {77 5 -(2,7-^-/erf-y5 1 ;i/ 
^;v^-l/x;W}^;i/3x^7A^^DU F ; mM¥ 6-172443 lztZM.<Djj&TS 

10) y7x-^?k>(7) 5 -y7 0^>^^Xz;W {7? 5 -(3,6-> ? -/er^-^;!/ 
20 7;i/^-l/x;i/)}^;i/3ix^Av^DU F ; #H!5 2000-212194 izmmvjjfeTS 

11) v^d^vU^Xt? 5 -; /7n^>^yl^) {v 5 -(2,7-^-tert-y"^-Jl 
7)V3rV~)V)}z/)VU~V^J2uV F ; #H 2000-26490 \ZUm.(D^m^ 

25 CUSS^J 1 D 

y^JMfkXTi'-yj' D^y^yx-Jk) ( 77 ^ y^ ^ b F_D 

(i) ^ 37 ^;u^-/7 ^ t F o S?^>i/7M 1/ > ©^^0 

ftft\Z&&W&lsl£E.JjZiyi7&£.Zfiffi-Fm^ miSM&ttWittB 0 0m 

59 
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lCDH^P7 7X3l:, yjV^U>9. 7 2g (5 8. 6.mmol) i2,5-y^ 
^;W2,5-^\^1t>^^-— )V1 9. 6 1 g (1 3 4mmo 1) 
J^zK> ? ^PD^^>8 5ml ^JPbTa^^T^bfcm, T-rx/tXT 
-8tMUfeo MLfc^7K^tT;i/5 3 8. 9g (292 

5 mmol) £7 0##HtT3iJnLfc^ 0^T2NfFfll#t> MfcT-f 7* AX £ 

^ussti 9mmmwi^rco ^<dWl. mm&*7ki 5 omi *\zm^?x. 

>^Lfc 0 v=X^;l/X-7=-;i/5 0 Oml TpJ^^ffltBm, Wa«£^fDM®?7jc 

10 &m\ku-h±lz&VT n-s\ir-V->l Om 1 x 6IsIT^bfe^ MffffcjUT 
££6&$&*^#<b*l7c (12. Og, W5 3%)» 

■H NMRT.^^ h;K270 MHz, CDC1 3 ) : 6 /ppm 1 . 3 (s , 12H), 1.4(s, 12H), 1 . 7 (s, 
8H), 3.8(s, 2H), 7.4(s, 2H) , 7.6(s, 2H) 
FD-MS h;!/ : M/z 386 (M + ) 

15 (ii)> ? p<5 L ;i/^^l/>(->^n^>^v ? xx;i/) W^^^W^^tHny^ 

ftwz^mwmLfr=^nyS7& < i:zfffiTm^, oom 

1 coH-QP^^Xn^, t^^^fM^3'tFny^> 1 /7Ml'>3. 11 
g (8. Ommol) £J&7R5f- h ^ t H □ 7 7 > 4 0 m 1 ^WM UTI^I^ 

20' «tfct> T-rXA7;T2t:^^SPL,rco CClI, 1. 63mo 1/L0fl 
--y^frVJ-i?!*/ n-^\3-yr>mW.5 . 2m 1 (8. 5mmo 1) *10^ 
ttT»]b/i^ T-f 7;U^LTMl?2 1 B#r^#L7t 0 CIOT^U-^ 
T-l'^AXTO'CtC^Lfcm, 6, 6 - ^Vl^WO 1 . 05ml (8. 
5mmo 1) 5E7Krh7tHD77>l Om 1 t^^b7t^^l 5#^tfT 

25 »bfe 0 £<73?l^#j£X^XAX£^bT^-c2 ZmmWLWVTz.* Z\(DW& 
^#^M7K 10 0ml ^iC&^T^XV^U iyX^;i/X-^-;P5 Om i -e^m 
Mftffibfc. #3XbfcWaffi£«Sft:k&7jci 0 Om 1 Ttfe#^, *stKM^^ 

^^rircm^m^ti ^ A7 v^^y^-\z^^xmmt^>z\tx\ mm 
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tl^eM*itTt#/t (2. 7 s. 8%), 

'H NMRX^# WK270 MHz, CDC1 3 ) : 6 /ppm 1.0(s+s, 6H), 1.2-1.4(111, 24H), 
1. 7 (s, 8H), 3. 1-3. 2 (s+s, 2H), 4. 0(s+s, 1H), 5. 9-7.0 (m, 3H), 6.9(s, 1H), 7. 1 (s, 
1H), 7.5(s, 2H) 
5 FD-MS 7>^# hJV : M/z 492 (M + ) 

(i i i) z? * ^ V > ( n 5 —> ^ n ^ > ^ s?x — ( n 5 -3r 2 & * 3-)V3r Z 9 b 
HD^>y7Jl/tl/-J!/) yJV3-^i;^DU F</>£j& 

^HgitIUfcSTi^tlIS#T€I^rc 3 Om 1 <Disa.U>S7\Z, 

10 yjl^rU—)]/) 0. 98g (2. Ommol) tR7jc^l?iH-7^2 0ml?; 

6 3mo l/L©j2-^;!/U^ r )A/n-A^it>M2. 7ml (4. 4m 
mo 1 )^3^^^T^Pb^^,T'1'X;tX^^bT^-e2 5iril#tfc, 

£©*7U~£F^t^x/^/-;w\*;*.t?-7 stMtm GaJ&ft; 

15 v?;i/3-^A • ^-h^t HD77>i# (1:2)0. 69g (1. 8.mmo 1) 

&mmv, sia-estHK (2 8B#w) mw\^t<i 0 ^(Dx^v-vmmfr&m&mi; 

7t@#/^£, »y^nn^^>10mlTnJi§MiaiL^ i»^^oo 
^^>^iJ±g$LTiWt^M*tLT#fe (0. 4 4g, W3 7%) 0 
20 'HNMR^^^ h;K270 MHz, CDC1 3 ) : <5 /ppm 1. 2 (s, 6H), 1.4(s+s, 12H), 1. 5 (s, 
6H), 1.7 (s+s, 8H), 2.3(s, 6H) , 4.0 (s+s, 1H), 5.6(dd, 2H) , 6.2(dd, 2H), 7. 6(s, 
2H), 3. 0 (s, 2H) 
FD-MS X^t7 bJl : M/z 652 (M + ) 

25 y7x-JM7 ; l/>(7] 5 -y^D^>^i ? x-JV) ( 77 5 -jr? ? * ^JVJrZ 5? h F 
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1 OE^P7773lC, ^^^l^^t. FDy^>y7;Vtl/>2. 6 4 
g (6. 8mmol) t K?Kr h7kHa77>40ml ^^iP bTlIl^i 1 
T&S^bfc^ 7-fX/UT2tMUfc. CdlC, 1. 63mol/L©fl 
-^^PU^^A/iJ— ^=^"tf">S9S4. 6ml (7. 5mmol) §10^ 

7-f X/UTlt;i:^Ufct, 6,6-^:7xx;i,:7;U^>2. 06g (8. 9m 
m o 1 ) £I£7jc^ h7hFD77>20ml 2 0 ^ttT^sitl 

ttfflfcjcl 0 Om 1 cN£&^T;7X>7^U S?X?;H-: tS>W Om 1 TrT^S: 
10 MLfc. b 1 0 0ml T?«s#«, *S7Ki»-^^> 

n&sf fi7^;v7 7^s^ ^ / 1 oomi MS'j-r§*7:@^ 

^ffM*i:tT#fe (3. 3g, iR$&7 9 9fO. 

'H NMRX^ h;K270 MHz, CDC1 3 ) : <5/ppm 0. 9-1. 5 (m, 24H), 1.6(s+s, 8H), 
15 3.0(br, 2H), 5.4(s+s, 1H), 6. 2-6. 5 (m(br) , 3H) , 7. 0-7. 4 (br+s, 14H) 

FD-MS h;i/ : M/z 616 (M + ) 

(ii) e?7x-JM?I/>(r? 5 -y^ n^V^^xxjU) (7? 5 -^-^>^^;i/^-^7^ 

7;U^l/x;i/) 0 . 9 4g (1. 5mmo 1) i:K7jcyX^X-f;V 15ml?: 

ssjnbT^Jt^TTa^bfcft,' 7^ , xA7tot:i;^b7 t c, z\z\\z. i. 

6 3mo l/L®n-7^U5 1 7A/]i-^1t>M2. 1ml (3. 4m 

mo i) ^mtoistcm^ 7^/us^bTsn?2 2i$M8i#bfc. 

7A - fh7t Fo-7^>lt#: (1:2) 0. 55g (1. 5mmo 1 ) Sr^P 
U (4 5B#fH1) J*#Lfc. cicdt;^ U— <B»55#£MHSS^ » 

3£JK7fC22-'v3r1*->4 Om 1 Tf3fe#U ^ig?W&»SyL&. MTt#£tUc:# 
fifi^»?>M«g^bTeW#I^#fe^7i5<hbT#7t (0. 4g, i|X^3 6%) 0 
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■H NMRT^y* h;K270 MHz, CDC1 3 ) : <5 /ppm 0. 8(s, 6H), 0.9(s, 6H), 1.4(s, 

6H), 1.5(s, 6H), 1.6-1. 7(m, 8H) , 5. 6 (dd, 2H), 6.2(s, 2H), 6. 3(dd, 2H), 
7. 3-7. 5 (m, 6H), 7. 9 (d, 2H), 8.0(d, 2H), 8. l(s, 2H) 

FD-MS 7,^5 h)V : M/z 776 (M + ) 

5 mmm3i ' ' 

v /7 p ^ -> u t^X 77 5 -->^ a ^>^^x-;0 ( t? 5 -^-^ ^ ^ z ^ t H 
p>^>y:7;i/;f ux;tQ ^j-^a^^d'J 

(i) p^^u^Xy^ u^><*?-Jjl-)V) <,0r?7& *^)V0r>7$\i Fny^ 

io jtft\zmmwmvtz.mTm^kmm<M&Tzmz-tc.i o omiMf7773 

fC, jr&2*^)V'*Z7& t FDy^>y7;Wk>0. 73g (1. 9mmol) 
£J&7K^rh^b FD77>2 Oml ^^PbT^M^T^#b^^, T-TX 
/tTsT^bfco Cl^^, 1. 5 8mo I /LO^-y^JI/'J^^A/ji-A^ 
■V->mWl. 3ml (2. lmmol) &mTVrc.Wi. 7-1*x;U^^LTli£ 
15 T2 7B#TO^bfc 0 ^CDX^U-^T-rX/tX^SPbfcm, 6, 6-v^P 
^\^5>;V^;V^>0. 3 1g (2. lmmol) »fh7kHn77>10 
ml £^L7c^£MTb7Co ^©?I^57^X;U^bT^Tl 7 B# 

mnftistco z.<Dmm&^m.M7k5 om 1 4nc&^-e^x>^u s?x^;i/x- 

f^5 0ml T^?g#£ffitBb7Co 7>?Xbfe^M^ISfD^7jc5 Oml 

fiS^tUTi-fc (0. 6 3g, !&m63%) 0 

'HNMRT^y* h;K270 MHz, CDC1 3 ) : 6 /ppm 1. 2-1. 4 (m, 24H), 1.4-1.7(m, 6H), 
1 . 71 (s, 8H), 1.8-1. 9 Cm, 4H), 2. 3-3. 1 (s+s+s, 2H), 3.8(s+s, 1H), 5. 9-6. 0 (mim, 
25 1H), 6.4-6.6(m+m+m, 1H), 7.0-7.2(m, 2H), 7. 5 (s, 2H) 

(i i) =y Z p ^ 5> U 7 s X V 5 -~> £ p ^ > 3? yi'JW ( 77 5 -^" ^ 37 ^ % 5 

tHay^>^7Ml/^JW y^lox-y* A>*# p ij 

^^^*Smb/tMTS^-^M^^^-ilA7t 1 0 Om 1 MI7773 
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> s /7))/3rV—)V) 0. 50g (0. 9 4mmol) ^JKtK^X^VX— "t)V 5 0 
m 1 £ » b TfiSfSif 8^ T;H# b tz.Wi, 7 -i X / 1 X T 0 °C K <$£P b & . £ £ f£ . 
1. 5 8 mo 1 /h<Dn-7?-)VV7-iy2±/ 2ml (1. 
9mmol) ^^JDbfcm, T< ^UT^t 1 6 B#K^b7to £(D 

• ^h^fc FP7^>lt# (1:2) 0. 31g (0. 8 4mmo 1) 

10 t»*i:bt#fc (0. 0 5g, JK^9%)o 

l H NMR h;K270 MHz, CDC1 3 ) : <5/ppm 1.2-1.4(m, 24H), 1.71(s, 8H), 

1.8-1. 9 On. 4H), 2. 4-2. 5 (m, 2H), 3. 1-3.3 (m, 2H), 3. 6-3. 7 (m, 2H) , 4.3(dd, 1H), 
5.0(dd, 1H), 5.3(dd, 1H), 6.2(dd, 1H), 7. 1 (s, 1H), 7.2(s, 1H), 7.5(s, 1H), 
8.0(s, 1H) 

15 FD-MS hJV : M/z 692 (M + ) 

V^yyy)V^rU— )\d i?)Vn-*j^Jt7 u y 

(i)^no ^iVJrZ ^tFo ^>^/7M V~)V) y^XD 

20 

H^n>y^*5j;m^TS^, mmMW^&mZ-fz.S 00ml (D-P^^^3^ 
MfcSiiUlfct, ^^^fM^^tFDy^> , 77Ml/>2. 5 0 
g (6. 4 7 mm 6 1) £AtU fck^x^kX— 3 0 m 1 /J&tR^ h 7 b 
H □ 7 7 > 1 5 0 m 1 ^I$iIIiT^$ tfc. ^T^b^^^i. 6 
25 4mo 1 /L<D n-7^)lV^V&/ n-^3r*)->mWL4. 0 6ml (6. 6 6 
mmo 1) £«IU gi#i^TSfiT2 0f B m#bfe o ?lffTT^«^g* 
bfcti:, J^tK^X^^X— 5=-;i/5 0m 1 £Jq;LT7^U-£bfc 0 —77, H7j3 
^> STlif^ i^M^^i^fc 3 0 0mliP7 7Xn^i:ti 
fiUfct, J«r! -^1}-> 1 0 0m 1 ^j:6<y7DOy^T;l/y7>7. 8 
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ml (64. 7mmol) ^in^Tc, JWFy'C T-TX^T^b 

^g<D77'j-§iTi4^ffl^T i nri!iHtt^i»i/fc. ^© 

5 'H NMR D, bTi? OD^^WKt^^^WP 

NMR 7^;7 h;U©8!lj£f££^r. 

10 'H NMR (270 MHz, CDCL 3 ) 6 /ppm 0. 14 (s, Si-Me, 6H), 1.31(s, Me (OMOHDBFlu) , 
6H), 1 . 32 (s, Me (OMOHDBFlu), 6H), 1.37(s, Me (OMOHDBF 1 u) , 6H) , 1.38(s, 
Me (OMOHDBFlu), 6H), 1.72(s, CH 2 (OMOHDBF I u) , 8H), 3.89(s, 9 -H (OMOHDBF 1 u) , 
1H), 7. 52 (s, CH (OMOHDBFlu), 2H), 7. 69 (s, CH (OMOHDBF 1 u) , 2H) 
( i i ) Z n ^ > ^ >? x - )V * (Jr& & * ^Jls Z & k F o V ^ > \T 7 )V3r. 

15 l/-;i/)y7>©^ 

^cgiiltfct, _hiB(i) x^tcn&mte (2 □ P (^ 3? * 

Fns?^>y^;i/^1/— ;i/)->^>43ckrj?^-^^><^;p^-^^b Fn>^> 
VyJl^rUXDU^) 3. 5 6g^i;^ty7>tll4 7mg (O. 39mm 
20 o 1 ) £ Atu I^TKi/X^l/X-^;^ 9 0ml ^UUXTco J —)W F ^-f >M 
X^T^SPb^;^^ 2.0mol/L^ D^>^yi^t h U ^7A/^ h^k 
FD77>^1. 8ml (3. 6mmol) £^JnU ^©^S^i;-?^ 

#su?5:^5g$TSfi"ifi Bra«#b£. mamtry^-v&imwLi o o 

25 "ffiViT*Ji*^fc.#6nfc^r«»*7Kl 0 0ml T?2lsU«&*l£4fcKl 0 0^= 
mlT?2lHltJfe^, fczKttlfr^*S'#ATftjftbfc«, il^gil/T^ift 

^^^;i/^^7^k FDy^>77Ml'>l. 3 9 g (3. 6 Ommo 1,55. 
6%) &I5IJR-rs efi@#iUTy^D^>^^X-Jl/y/f;K^^ 
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*^-;i^^fc: H □ ^ >^/7^t y 7 > 0 . 4 7 g(0. 9 2mmo 1 , 
JR3&14. 2% (t ^ ^ ^ ^ h 1« n ^^>l/7^t 1/ >S*)) 

^-lx-;i/)>-^>(D 'H NMRT^i? h;i/*3cJ;^FD-MS X^^7 h;i/<D^ffi^^f • 
5 'H NMR (270 MHz, CDCL 3 ) 6 /ppm -0. 16(s, Si-Me, 6H), 1.2-1. 5 On, 
Me (OMOHDBF 1 u) , 24H), 1. 70-1. 73 (m, CH 2 (OMOHDBFlu), 8H), 3. 74-3. 76 (m, 
9-H (OMOHDBF. lu), 1H), 5. 8-6. 7 On, Cp, 4H), 7. 1-7. 8 On, CH (OMOHDBF 1 u) , 4H) 
FD-MS m/z 508 (M + ) 

(i i i) * y'Jl/>(7) 5 -y^n^>^ >?xx;i/) ( 77 *-Jrtr 5 * ^)VJr2 9 1 
10 Hn^>^/7MV-JW ^;i/n-7A'7^ d 'J FO-oJSE 

WTil^ta^Jfc^&fitAfci oomi ^y-;i/77^3$M}:gil 

JVxJ" l/X;V) > 0 . 4 7g (0. 9 2mmo 1) ^An, J&tR^X^I/X— ^ 
JMOml&MT^tfc, 1. 64mol/L©D-7 

15 3^WJ^#A/i2-^=HJ->i£$£l. 17ml (1. 92mmo 1)^^ 
tiTSST 2 6 l$m«#Lfc.t*^T* * 7 —)W H 7< ^JST^b^^ 

HlftyJV3-7A •fh7bh*D77» (1:2) 0. 315g (0. 
8 3 5mmo 1) £JPA, £«£T?lfc* fc:#Hfil,&j&*S 2 3B$IW«#U&.' ^ 
£g*LfciL ^7jCii-^-^1t> 10ml *5^OTtK> ? ^op7^>4 Omit 

20 itHb, m*»**&e5Si,&. nzntzmfcvi?? nu*?>mm<D±\z m,7kn 
-^tty&m^Tffl- 2 or-e^iiu iStfi@#tLT^f;i/yUk> 

(73 5 —> ^7 D^>^ yl-Jk) ( 7? 5 -:fr # 37 ^;p^-77 37 1 H D y^7^7M V 
ZJl/)yJ!/X^7Ay7 0'J Hl9 1mg (0. 2 8 6 mm o 1 , WM 3 4.2%) 

25 t7 37 1 F D y^>y 7 J!/t yjl/3Z7A^7 □ U F© l H NMR h 

FD-MS 7,^9 Y)V<Dm&^^t. 
'H NMR (270 MHz, CDCL 3 ) <5 /ppm 1 . 08 (s, Si-Me, 6H) , 1.21(s, Me (OMOHDBF I u) , 
6H), 1.35(s, Me (OMOHDBF la), 6H), 1.39 (si Me (OMOHDBF 1 u) , 6H) , 1. 49 (s, 
Me (OMOHDBF I u) , 6H), 1.72(s, CH 2 Me (OMOHDBF 1 u) , 8H), 5.55(t, / = 2. 3 Hz, Cp, 

86 
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2H), 6. 53 Ct, / = 2.3 Hz, Cp, 2H) , 7. 33 (s, CH (OMOHDBF 1 u) , 2H), 7.98(s, 
CH(OMOHDBFlu), 2H) 

FD-MS m/z 668 (M + ) 

IMMffl 5 ] 

10 ^^^W^^kFo^> , /7MV>l. Olg (2. 6 0-mmol) 

An, ^K^x^i/x-^i/e 5mi ^iu^xmrn^^r^ ^t^l^^s 

1. 6 lmo 1 /■L<Dn-^)W)^'h,/n-^\^>mkl : 7ml (2. 
7 4mmo 1) tf^i^TMT2 3 BfMJt^bT^ ^ U 

-tj, srrai^^tflK^fli^^iii^fcs o om 1 mu 

15 77X3(1, Mi] - 13 0ml ^J;t;y ^ □ Oy7x" JVy 7 > 0 . 

6ml (2. 8 5mmol) £iD*.fc. ^n^^^y^/Hy^T-fX^T^ 

abT»V^«, iI€MffTtgSU, lt&H#l. 7 9 g*#&. 'H NMRX 
20 ^ h;Vi:D> ^cDtfi@#«±itT^oo(^^^?JW^b Fny^> 
l/=;Wi?7x x;i/ 5/ 9 >'£iJ$B'&*n? & S n £ Wt>fr o & . ^7 n 
□ (^"^ ^ p^M^^t: K n y ^ > 7'7 j W V^JW y 7 1 - Jl'y 7 > © 'H NMR 

'H NMR (270 MHz, CDCL,) 6 /ppm 1.03(s, Me (OMOHDBF 1 u) , 6H) , 1.14(s, 
25 Me (OMOHDBF lu) , 6H) , 1.30(s, Me (OMOHDBF lu) , 6H), 1.31 (s, Me (OMOHDBF lu) , 6H) , 
1.65(s, CH, (OMOHDBF lu), 8H) , 4. 39 (s, 9-H (OMOHDBF 1 u) , 1H), 7. 1-7.8 (m, CH(Ph 
and OMOHDBF lu), 14H) 

(i 0 y 7 >^ yX-;!. (t7 ^ ^ f ^ k F □ y^>^ 7^T 
7x-Jl/y7>©-D^' 

S7 
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X-^;!/3 Om 1 43££P\^+M3MWJ >ih U 75 H 3m 1 ^iPX-feo ?J<?ST 
7>mm2. 6ml (5. 2mmo 1) giIB^TIST!2 1 

i$is3iJi#b&. mmmtry^^. ^atK^s om i ££n;tfc^ ^a^^ffl 

^T7KH£^£:o #e>nfeW^)1^7K5 Om 1 T5 lEl^fcV^ i&TKSM^^y' 
10 fee ■?-omil©@#:S:^ N *©i2- y \^it>^^bT^- 1 5t:T^^L, ^ 
t^Jl/)y7x-J^>7>0. 4 9 6 g (0. 7 8 3mmol, K$30. 0% 

t: h u-j^yvy )V^-]yymm)) ^%rc a £JLT\zvx-y^ d 
is ^y(D 'h nmrt;^^ wi/^j^fd-ms V)V<D3mm.^^T. 

'H NMR (270 MHz, CDCL 3 ) 6 /ppm 0.93(s, Me (OMOHDBF 1 u) , 6H), 1. 02 (s, 
Me (OMOHDBF 1 u) , 6H), 1.33(s, Me (OMOHDBF 1 u) , 6H), 1.35(s, Me (OMOHDBF 1 u) , 6H), 
1.65(m, CH 2 (OMOHDBF 1 u) , 8H) , 4. 37 (s, 9-H (OMOHDBF 1 u) , 1H), 6. 3-6. 7 (m, CH(Cp), 
4H), 7. 1-7. 7(m, CH(Ph and OMOHDBF 1 u) , 14H) 
20 FD-MS m/z 633 (M + +l) 

GiDv^ xXJVy'J lx>(r7 5 — >^ u^y?VX.-)V) ( 77 5 -^^7 $ ^ $ 

& b fc^, fy ^ □ ^ > ^ >?x-;i/ ? $ * ^)V3r$ $ t H d U-x 
25 J|/)y7x^y7>0. 3 3 9 g (0. 5 3 5mmol) 5An, JMtR^X^;!/ 
X-7^3 Oml &iraiLTSfl¥£"t2:jfc. 1. 61mol/L(D 

n-^;>/U^'7A/n- y \^-y->^0 . 7ml (1. 1 3 mm'o 1 ) vtoX-fc 

mwl-q-2 2nmmwiytc 0 y—;w\^^-(7^7,mx^mvfsi^i, mm. 

ity~)Vn-VA •fh7k Fny (1:2) 0. 200g (0. 529 
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mmoi) £in*:, m.m.&-c&*\z&m.isteifi*> 2 4mmm.w\stn a mm&w^ 

5 A^D'JH2 7 3mg (0. 344mmol, t$64. 3 %) £r#fco RT 

F □ y^>y 7 k-JW - Ay ^ □ U F<£> L H NMR h;i/^ck^ 

FD-MS 7>^7hil/ OS'J^fil Sr^-T o 

'H NMR (270 MHz, CDCL 3 ) <5 /ppm 0. 78 (s, Me (0M0HDBF I u) , 6H) , 0. 89 (s, Me 
10 (0M0HDBF 1 u) , 6H), 1.37(s, Me (OMOHDBFlu) , 6H), 1. 45 (s, Me (0M0HDBF 1 u) , 6H), 
1.61 On, CH 2 (OMOHDBFlu), 8H), 5. 73 (t, /= 2.3 Hz, Cp, 2H) , 6.58(s, CH(0 
MOHDBFlu), 2H), 6.63(t, /= 2. 3 Hz, Cp, 2H), 6.3-6.7(m, CH(Cp), 4H), 7.5 
-7.6(m, CH(Ph), 6H) , 7.97(s, CH (OMOHDBF 1 u) , 2H), 8. 1-8.2 (m, CH(Ph), 4H) 
FD-MS m/z 792 (M + ) 

is mmm 6 3 

i?j/!7 ns\3risJl>>V U> (7? s -; D^>j/yl-JV) { 7? 5 -(2, l--J-tert z^±_ 
(i) ^ □ U-J=y$ P^\^->;K2, l-i^-tert-^^Jlyj^U^-JV) ><7><D&J& 
20 ftlzmmWMlsfcW:, 2,l-^-tert-y^JVy)^U>3. Olg (10. 8 1m 

moi) ^Atu »^x^;i/x-^;i/ 6 om i ^m^xmm^^r^o ?Kmx^ 

■^LfSL&Bl. 5 6mo 1 /LOn-y^JlV^iyA/ n-s\*-y->mm6. 9 

mi (ii. ommo i) ^^jpb^m> mmmm^r^x 2 ommm^w^r^ 

— 77 > 10 0ml iffiTSt^h H7j n y 2 &&T$mmW=¥'&mtt 5 0 0 m 1 = 
25 P77Xn^fcS^f»Lfc^ ^n-^D-yi 2 Om 1 33«ktf5>*n 
u^->^7 P^\^~>;i^>^> 2 . 6ml (11. Ommol) ^Atlfc. Ctl?:^ 

^y-;i-/F^^7^7;^T^b^^^,^o^€^T«^-€:ffivvT i mm 
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)l)z/?>5. 5 g (11. Ommo 1 , Wl 0 0%) ^ODyy^D 

5 'H NMR (270 MHz, CDCL 3 ) 6 /ppm 0. 6-1. 9 On, cyclohexyl, 22H), 1. 36 (s, f-Bu, 
18H), 4. 13 (s, CH(9-Flu), 1H), 7. 3-7. 4 On, Flu, 2H), 7.6-7. 8 (m, Flu, 4H) 
( i i ) z? Is & P ^\ 4 1 is )V is 2 D ^ > ^ >? x X )V (2 , 7- 5?- / er t- 7 )\> Or V X ;K> 

=*3y^*ir»Tii|-, ra&ittf^*-*;^ 3 0 0ml xpy^xn^jfc 
10 ^Dn^y^n^yJK2,7-^-/er/ -^^yUl^l/- 

;W->^>5. 5g (11. OmmoDm K^X^H-f ;P3 Om 1 
^in^feo ^Mt*^;WJ>MHJT5 H3. Oml£in*_fc^ tKtK^T^ 
b tstt <?2. Omo'l/LOy^nW >?x x h U ^K/"r h7kFD7 
7>^ill. Oml (22. Ommol)-»tiJlll/fc, SSSTf^C 

1100ml SiO^L, 3 0 0ml #*M^-£;B^T7j<JI£B£^ fil^ffc. 
CCDfflS^7j<l OOmlt20, fgfPA^TKl OOmlTl HJ^fcV^ ^HzKiSfiEK 

20 ^yJVy^ u^sy^^JL-J]/(2,l-^-tert-^^Jlyj]/^U~Jl) ~>^> 1 . 5 1 
4g (2. 8 2mmol, IR^26%) SrfS-fc. W\*r z/)Vi/>7 U^\>& 

yXZjK2, l--J-t-7^)V7 )V3rV—)V) v^XD'HNMRX^ h;i-43 J;l£FD-MS 

'H NMR (270 MHz, CDCL 3 ) 6 /ppm 0. 5-1 . 8 (m, cyclohexyl, 22H), 1.26 & 1.29 
25 &1.35(s, /-Bu, 18H), 2. 9-3. 2 (m, CH 2 (Cp), 2H), 4. 06 & 4. 14 & 4. 21 (s, CH(9-Flu), 
1H), 6. 5-6. 9 (m, CH(Cp), 3H), 7. 2-7. 8 (m, Flu, 6H) 
FD-MS m/z 536 (M-) 

(1 i i) V i> % u -\ ^ '>;V ~> U 1/ > ( 77 5 - ~> ^ □ ^ > 37 V X x;i/) { 77 5 - (2, 7- V 
-tert-y^)Vy )\/^rV-)V)}-J)V3-^h,iy^u U 
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^TH^k mm3LW=r&m%.1t lOOml *)V?—)V7 7 7,n*%ft\z&mw 

-Jl/)y7>4 5 3mg (0. 8 4 3mm o 1) $Atl, JKtK^x^X*-^ 3 
Om 1 SJPAifc. 1. 5 6mo l/LCii-^'Jf 

5 ^7A/n-^\^rU->^^l . 12ml (1. 7 5mmol) \zM%.1t&, 

mmmmmrf^wc: 2 0 mmwiftvxx ? u -&#fco ^ ^ y h ^-r y< x 

«T??M*bfc#&B3*fcSW:3xS7A • ^h^fc HP77>i# (1:2) 0. 
3 7 4g (0. 9 9 2mmol) &mx-fc&, K#jftU ^St#ffl 

gTilTf3 0Wl/T7 7'J-S#fc. MJBETT^^^bT#e>nfeH 

xx;i/) { 77 5 - <2, 7-^-fer*-:/^;v:7;i/3-i/x;i/)} ^n^A^ d u h 

IR*«0 . 2 4 6 g (0 . 3 5 3mmo 1 , iDUM 2 %) T$>o7Co >^>^ 
' P^^l/v-U 1/>(t7 5 — >^P^>^i/X-;0 { 77 5 -(2, 7-^-^er^-y^;i/7;i^ 
15 t^lyJ^-^Ay^o'J -HO^ft 'H NMR h^cfctf FD-MS X 

'H NMRX^ h;i/(270 MHz, CDC1 3 ) : <5/ppm l H NMR .C270 MHz, CDCL 3 ) <5/ppm 
l.l-2.4(m, cyclohexyl, 22H), 1. 36 (s, t-Bu, 18H), 5. 64(t, /=2.3Hz, Cp, 2H), 

6. 55 Ct, 7=2. 3 Hz, Cp, 2H), 7. 46 (d, 7=1. 6 Hz, CH(Flu), 2H), 7.59(dd, / 
20 =8.6 Hz, J= 1.6 Hz, CH(Flu), 2H), 7.98(d, / = 8. 6 Hz, CH(Flu), 2H) 

FD-MS m/z 696 (M + ) 

inmm i ] 

i/tr nA^yf>(?) 5 -yy D^>^yx^) ' { 77 5 - (3, 6-^-ferf- T7^;H7;i/ 
^-^)}y>3-^Ay^D'J K<P-&J5E 
25 (i) l-y^n^>^^X-JH'-(3, %--J-tert-y^)Vy )V^rV-)V) v^p^n^ 1 
*>©^ 

&#fcg*11ifcLfciKT«Mk ^St#^£#;t£2 0 0m 1 ^;^-;P7 7 

7, nfa\Z%,§-z/-tert-Z? : 3 L )\'7)\/3rU>Q . 66g(2. 3 6ramo DfAtl, 
JUMc^h^ t H077>1 Om 1 £iQ*., Tk^-tr^SPbfc. EOjgffiKll. 58 
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mo 1 /L(Dn-:/^;uy^A/i2-^13->^m. 6 4ml (2. 5 9m 
mo. l) ^ITbfc. MTm,.^iatcMb6Npraffiitbfe^ IWtK^T?^ 
U v-^D^\^$/;i/>';i/^>0. 3 8g (2. 6 0mmol) ^J^TK-xh^tiH 
077>5mlli»tfc»ITbfc. 5Htr4Jf£N£lN<D*M 
5 tK^3 0ml &ty~D< DJPtlI 0#&£jt#Lfc^ HcRJ&*g$:£ 
ill-fJl/2 0m 1 ^jJD^LffltBLfco WTO^^b, MI^tK 3 0 m 1 T 

^effei#il/T#fc, 4X«te0. 75g, iR$7 2%T^ofCo 'HNMRX^ 
10 ? b)V&£Z$?d-MS bJieimfem&Tlz^'to 

'H NMR (270 MHz, CDCL 3 ) 5 /ppml. 38(s, tBu(flu)), 1. 4-1.7 (m, CH2(C6)), 

1.83(bs, CH2(C6)), 1.87(bs, CH2(C6)), 2.81(s, CH2(Cp)), 3.02(s, CH2(Cp)), 

3. 85 (s, CH(flu)), 5. 9-6.0 On x 2, CH(Cp)), 6. 3-6. 6 (mx 3, CH(Cp)), 7. 1-7. 3 Cn, 

CH(flu)), 7.66(d, J 1.4 Hz, CH(flu)) 
15 FD-MS : m/ z =424 (M + ) 

(ii) iy^U^iy^>(T) $ -^^U^y^^X.~M { 7? 5 -(3, 6-^-/er/-y^;!/ 

^^^smb7t?WT«^-, l o Om l ^ju^—jvy^ 

1 - ? □ ^ > ^ 5? x - ' - (3, 6-5?- / er ^y^v 17 ;UxM/ x;V) ~> i7 
20 D^\^r+J->0. 5 0g (1. 18mmol) £AtU IK*X— *r)V 5 0 m 1 £iP 
A, 7jc?#^T^bfe 0 CKO^fcl. 5 8mol/LOfl-»Uf7V 
n-^^ymmi . 5 3ml (2. 4 2mmol) SITlfc. »TSt ^ 
fCMb2 7RpMit^bfc. *?y-)W\*7'(7-1Xm-Vm- 7 8t:£T?$£PU 
ElftyJl'3-^A'fh7kHD77>i# (1 : 2) 0. 4 1 (1. 0 8m 
25 mol) %muV. -P^HtTi0o<Di^Cfe£bfco «^HU, flftTfc r( 

m&tlsTntCo J&MteO. 35g, iR^5 6 %T$>o7Co 'H NMR 7, ^ 
<fc^FD-MS hjl/CDtBiJ^ji^TfC^To 
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'H NMR (270 MHz, CDCL 3 ) <5 /ppml . 44 (s, tBu(flu)), 1.6-1. 9 (m, CH2(C6)), 
2. 2-2. 3 (m, CH2CC6)), 3.24(bs, CH2(C6)), 3.29(bs, CH2(C6)), 5.70(t, J 2. 7 Hz, 
CH(Cp)), 6.27(t, J 2.7 Hz, CH(Cp)), 7.33(d, J 2. 2 Hz, CH(flu)), 7.37(d, J 
1.6 Hz, CH(flu)), 7. 62 (s, CH2(Flu)), 7.66(s, CH2(Flu)), 8.04(d, J 1.6 Hz, 
5 CH(flu)) 

FD-MS : m/ z = 584 (M + ) 

z?^>-j)\>*?-\s> ( 77 5 -('>^n^s>^^x— ( 77 5 -^;u^-p~;i/) z?)iu 

(i) 6, ?>-z?^>z?)V7 )\"<><Dtt$L 

^t;g«ttibfeiTi^, mmMW^mxr^i oomi ^)W—)vy^ 

7,Uft\Z^&2^v*>-!f^rcis!7n^>?i?X.>2. 4 0 g (3 6. 2mmo 1) 
^JI^tR^ h ^ t FD77>5 0ml £An,7K^T<^ b7X#^ ZLOimWilz 1 . 
15 5 7mo l/L®n-^WJ5 1 ^A/n-A^1j->g|t2 4. 3ml (38. 
lmmol) &iTo- htilTOtX^'J-li^ofc, ITtl^tlLH 
^«^L7to fW^T^L ^>yJ^h>9. 16g (4 3. 6 
mmo 1 ) ^tR^ t Hn^^>2 Oml ^^^iir^^^^TS^TM 

20 i-f^5 0mi^ij]DU ^-mm^-izx^mm^wvrco tme^x— r;u.3 

OmllrfflttiLL WM€r*se>T7K5 Om 1 T2[hK i&fa^TK 5 0 m IT 1 

Mtel- 10g, 2 'H NMRX^ FD-MS h 

25 ;i/©iBiJ^M^Tfo7KT 0 

'H NMR (270 MHz, CDCL 3 ) 6 /ppm3. 71 (s, CH2, 4H) , 6. 6-6. 7 On, Cp, 4H), 
7. 1-7. 4 (m, Ph, 10H) 

FD-MS m/z 258 (M\> 

(ii) ¥^>zS)\/*^U> (i/? o^>^yI-;W (7)13-U~)\/) *$y\3\%> : 
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2-5x^n^>^> ? x-;i/-2-{9-(7;i/^-l/r:;i/)}-i,3-^7a:-;i/^DA 0 >] <d<& 
fit 

MCSifltfcITI^, m§S.9t#¥&ffiZ-1t lOOml ^)V?-)V7? 
7snmz7)V3rV>0 . 64g (3. 8 5mmol) <fc fl&Tfc-x- h7kHD77> 
5 4 Om 1 £Att> 7K^T^b7S^e>, 1. 5 7mo I /"LCD n—^f 

^JVVJ-VI*/ n-^^->mW.2. 70ml (4. 2 4mmo 1) §IT14 
TlTbfc. lTt> ^^Mb^^bfc. nt$. 7K?&T?$^b&^£>, 6,6- 
^^>i^;i/^;!/^> 1 . 10g (4. 2 2mmol) ^rl^TK^ h 5 b H D "7 5 > 
3 0ml }:^«^titM^ITi^TlTL, WT«fi»fcRb-miWfllifcU 
10 fc. 1 N*KtK**5 Om K X— Oml ^SsJnU ^Jft»iHCTW»ffi 
£;fr^bfc 0 :frttEfB&t&ftIft£Ufc5 Om 1 T 1 0, 7K5 Om 1 Tf 1 Etfe^U fifc 

68g, JR3S4 2%TS)o7to l H NMR*^ h^OSUSMSTt^-T. 
15 'H NMR (270 MHz, CDCL 3 ) d / ppm 6. 9-7. 6 (m>17, CHOFlu, Ph)), 5.9-6.4(mx5, 
CH(Cp)), 4.6(sx2, CH(Flu)), 3.3(sx2, CH2(Et)), 2.9(s, CH2(Cp)), 2.7(s, 
CH2(Cp)) 

(iii) *?'<>z?)V*?'V> (77 s ->-^p^>^^xx;p) (n*-7)l3rl'ZL)V) -J 

^7>^^^«mb^rSTS^, a^^^H^fe 1 0 Om 1 3r)V¥-)V7zr 
X3ftl:y^>^Mfk>(y^D^>^yI^) C7;U:fr l/XJl/) * ^ > 0 . 
6 0g (1. 4 lmmo 1 ) £AtU JKtKx-tMI/7 Om 1 Zmz., tKj&T^SP 
bfeo ^Ozg^CilCDff^Cl . .5 7mo 1 /L^-^JWJ^A/.n-'X 
25 ^rit>?t^l. 90ml (2. 9 8mmo 1) fTbfeo ITtMlcMtM 

mw b tern, h ^ -r t -f x - 7 8 *c i> ft mmt 

• fh7t Ka^^>|f#: (1:2) 0. 48g (1. 2 7mmo 1 ) 
SSsjDU -»ttT^o< Dgflfcfefbfc. «jK*S*bfc«, »snfcH 
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•ofco 'H NMRX^ MV&itf FD-MS-X^ hJl/OaitlSTtwt. 

'H NMR (270 MHz, CDCL 3 ) <5 / ppm 8. 1 (d, 8.4Hz, CH(Flu)), 7.8(d, 8. 9Hz, 
5 CH(Flu)), 7.5(t, 8.4Hz, CH(Flu)), 7.0-7.2(m>8, CH(Ph)), 6.4(t, 2.7 Hz, 
CH(Cp)), 5.9(t, 2.7 Hz, CH(Cp)), 4. 0-4. 2 (sx4,' CH2(Et)) 

FD-MS : m/z = 584 (M + ) 

10 Dy^>'/7Jl/tl^r:jl/) p)\,n-y^JS7uy) F : 1, 3-^:7 3: x;WT y:/ 
□ tf U 5^X77 5 —>^n^>^> ? x- (77 5 -^-^^^^;i/^-^^ b Ha^> 

(i) 5?^>5?;i/^5 t l/> ('>^D<>^^l-JW (^^^l^^b HD>? 
^>^7JVtl^-;!/) ;*^>CSU£ : 2-^n^>^>*Xx;i'-2- (9-^^*^ 
15 k FDS?^>77JVtVr;W -l,3-^7x^DA>]©M 

^f^StltfcIM^ H77 3^:i3<£^ST«^£^7c2 0 Om 

(3. 6 5mmol) §Atl, KtKt" h 9 t F D 7 ^ > 5 0 m 1 £JP;?LT?&fiPS 
^T^L 1. 5 9mol/LO]]-7'fJP'J5 : ')A/n-^ 
20 2. 40ml (3. 8 2mrao 1) f ©IIST2 4^11^1 

fro ^^t, 7773§^^y-;i//K7^7'f7;ii?^L^&, ^a&jftyfc 

fh7t FU77>2 0ml $tfc6, 6 - S^^>i?;i'y;p^> 1 . 0 6 

g (4. lOmmol) ZmTM^m V>Tf£^ \zm%.t£o 

Si&t3 BmrnWl'Tcto 1 N04ft»7KiS*5 Om 1 
25 ^fflViT#^jl^ftJ67Co #e.nfciM*5 0mlT-2lll, fl&SftlftJfcK 5 0 m 
1 Tl ©^^^*E7Kam^^5/C7AT^bfe^^m^^^^A^?lSiJb, 
£ U fe. v U 77 y ;U77 7A^PVb^77^-«ffl ^T»«*fr 

'H NMR*^ hJVOfflfem&TlZ^To 
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'H NMR (270 MHz, CDCL 3 ) <5 /ppm 1.1-1. 4 On, C-Me (OMOHDBF 1 u) ) , 1. 67 (s, 
CH2(0M0HDBFlu)), 2. 93 (s, CH2(Cp)), 3. 01 (d, J 1.3 Hz, CH2(Cp)), 3. 20 (s, 
CH2(benzyO), 4.38(s, CH (OMOHDBF 1 u) ) , 4.42(s, CH (OMOHDBF 1 u) ) , 5. 9-6. 6 (mx5, 
CH(Cp)), 6. 7-7. 0(m, Ph), 7. 28(s, CH (OMOHDBF 1 u) ) , 7. 31 (s, CH (OMOHDBF lu)) 
5 (ii) V^y-J)]/^Vy (^-y^D^^ylZJW ( 77 l -i>r9 $ *^)V^>7 

ftftiz&mwmvrcffiTm^ m§mw?*mxtz i o om 1 ^ 

10 ^^>^;v^^l/> (v^a^>^> ? x-;i/) (t^^^fW^tH 

□ ^>y7Wl/-iW *^>0. 37g (0. 5 7mmol) %Atl, JHtK 
X-TiP3 0ml§Mfeo aojcjmfr^b&tfte 1 . 58mo l/LWn-T' 
^;i/U^^A/ii-^\^+l->^0. 4 0ml (0- 6 3mmol) £in;tfcit 

15 8 < CfC^b^^SEHiS'ft:> f ;i/3n^A-^h^k Kn77>ift (1 : 2) 0. 
2 2g (0. 5 8mmol) &tV7Ltc 0 SIS^*i:#SL, 7 0 

fcJKaiteO. 33g, 1R?7 3%TSofc. l H NMR X ^ ^ h ;i/^3 cfc IX FD-MS 7; ^ 

20 ^ h;i/©iliJ^ffi£TK:^To 

'H NMR (270 MHz, CDCL 3 ) 6 /ppm 1. 10 (s, Me, 1H), 1.18(s, Me, 1H), 1.41(s, 
Me, 1H), 1.50(s, Me, 1H), l'.5-1.8(m, CH 2 (OMOHDBF 1 u) , 8H), 3. 9-4.2 (m, CH 2 , 
4H), 5.75(dd, / = 2. 6 Hz, / = 2.6 Hz, Cp, 2H), 6.34(dd, / = 2. 6 Hz, / = 2. 6 
Hz, Cp, 2H), 7.17(s, Ph?, 10H), 7. 61 (s, Flu, 2H), 8.04(s, Flu, 2H) 

25 FD-MS m/z 804 (M + ) 

mmm 1 o 3 

y^y-yjist^-yy (y'-y^ u^y?z?jL-)V) {y i -(3,G—y-tert-7^)\^7 

)V± V~)V) } 22k n-yj±*Jtruy if : 1 , 3-S? 7 -c V 7° n fcf U 5* > 
(r) 5 -ys7 u^y<5ry?jL-)V) {t? 5 -(3, 6-> ? -^er/-y^^;i/^-|x--;i/)}> ? ;vn- 
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(0 ^>^;v^^l/>(>-^n^>^i?x-;i/) (3, 6-^-/er/-y^;i/7;i/^-i/ 

— )V) : 2-; ^^n^>^>?x-;i/-2-{9- (3,6->?-/erf-y^^;i/^- 

5 ^^zmmmmvrzmfm^ mm.m&^&mz.fc. ioomi ^ji^-jvy? 

XnpHz3,6-z?-tert-7^)l7)l$-U>l. 06g (3. 81mmol) tJBfcfc 

Th7t FD77>40mi &\n^mmmmzv. ^mx^Lt^^ 1 . 

5 7mo l /L<Dn-7'^)lV^*yj±/ n-s\*1]r> : mm2 . 6 9ml (4. 2 
2mmo 1) ^rST»TMTL^i 0 ITISfitlLMl^bfe, Htf, tK 
10 7jc}&T<$4>bT?£^U M-^>^7M>1. 09g (4. 2 2mmol) 
Sr^7jc-T-b^b FD77>3 Om 1 t;i§i$t&^^lTi4l!lTL^ IT 
^^CBIb, ^ii^bfe. lNSt*M5 0ml, I-f^5 0ml^i 
50b, ^M^JCTWM^^bfco WM^ISfP^7X5 Ornltli, tK 

5 omiTi mwL'?tf*i'V&'v&mvfc. mm^^^^uA^m^i 

15 b, «©^^^bT/7J^A^n^h^^^^-^fflViT*fM^ffV^ E 
&}!&}%:Wn&<D®fc£l,T%tc a JRJtttl. 15g, JRafs 5 6%T&ofc 0 'HNMR 

'HNMR (270 MHz, CDCL 3 ) (5 /ppm 6. 9-7. 5 (mxlO, CH(Flu, Ph)), 5. 9-6. 8 (mx5, 
CH(Cp)), 4. 5(sx2, CH(Flu)), 3. 2(sx2, CH2(Et)), 3.0(s, CH2(Cp)), 2. 8 (s, 
20 CH2(Cp)), 1.4(s, tBu) 

(ii) i^^>^Jl^^U> (t? 5 -: /^DA>3 ? yl-JW { v *- (3, 

- JWJyJVn - >7Ay7 □ 'J F GiJ« : 1, 3-y 7x"M v7n h° U 
>(77 5 ->-^n^s>^ yi-jp) { v 5 - (3 , 6- 5?- 1 er t-Z?^)V 7 )V3r V-)V) } z?)V U 
r7A^O'J K] 

25 ^iclitltfclTi^, ioomi 

73^};y^>yJMfk>(y^o^>^yX-J|/) (3, ^er^-^^^;!/ 
3rV~)\A *^>0. 60g (1. 12mmol) ^Atlgif HfCl, JKtK 
X— fJW Om 1 £inx., 7K7K^-c^bfj:^b 1 . 5 7mo I/LCji-7^ 
;i/U^^^/ -^\^ri7->^lKl . 4 6ml (2. 2 9mmol) v'MTUmH-X' 
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-em- 7 8 x: Ku&afl z mmt^jin-tyA -fh7kFn77 >mw ( l : 

2) 0. 40 g (1. 0 7mmol) -Bld^tT^o< DSlKfefU 

0. 41g, 3 %T$>ofeo 'H NMRT.^^ h;l/^cklXFD-MS 

l H NMR (270 MHz, CDCL 3 ) <5 /ppm 8. 1 (d, 1.6Hz, CH(Flu)), 7. 7(sx2, CH(Flu)), 
10 7.4(dx2, 1.9Hz, CH(Flu)), 7. 0-7. 2 (m>6, CH(Ph)), 6.4 (t, 2.7 Hz, CH(Cp)), 
5.9(t, 2.7 Hz, CH(Cp)), 4.0-4.2(sx4, CH2(Et», 1.4(s, tBu) 
FD-MS : m/z = 696 (M + ) 

mmm 1 1 ] 

(p- h u ^^i^>( 77 5 —>^ a^>^ ^x-;!/) { 7? 5 -(2, 7-^-tert-^;i/ 
(i)6, 6-^-p-h u;i/-7;i/^>©^ 

^Cgiiltm 4, 4' -i^^f JK>77 i ; > 6 . 72g (31. 9mmo 
1) SAn, flM^hf? t h'077>3 0 m 1 £Jn;>lTS«£ bfc. tJoK^T^ 

20 tlsteifib, 2mo l/L0y7a^>^yX-JV7-h'J7A/fb7tHO7 
^>i£$tl9. 0ml (3 8. Ommol) X\ZiU?L fcWi, tifilTt 
?at6 BfWbTltWco L&jtfS 1 NCM10 Oml$ 

3fc*JCin;L, IfeHTv'X^l/X— 0 Om 1 SSDTtfco #b*lfcXjf 
S3 0 Om 1 $HK»^fc#LT#IIIgo;fc&, *Ji*ISfcV>fc. j«V>T, »£>*lfc 

25 WHJI&7K 1 0 0 m 1 T 2 HI, fSfPAIttTK 1 0 OmlTl IH^feV^ 

^y^A^jlUfc, H#£itSiJU ««ESe*l>T, #&vft#;t)9. 4 0g£ 
-^(D^i/UTjy.Jl/T/o-^ h 7/^-7 ^— l^kS^BISffVi, ifilftilt 
6,6-v ; -p-h , J;l/7;f/^>St#feo iR*«6. 15g (2 3. 8mmo 1 , 4X^7 
4. 5 %) T&o7c 0 
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'H NMRX^^ h;K270 MHz, CDC1 3 ) : <5/ppm 2. 39 (s, Me, 6H), 6.2-6. 3 (m, Cp, 
2H), 6. 5-6. 6(m, Cp, 2H), 7. 1-7.2 On, Ar(p-tol), 2H) 

5 (ii) (2,7-^-/er/-^;i/^;u^i^-;w->^D^>^^x-;u^-p-hu;i/^^ 

^iC^fiiB^Lfc^ 2,7-> ? -tert-y^;i/^;i/^-l/> 1 . 5 8g (5. 6 6mm 
ol) £A*U I&Tkir h7tH077>4 Om 1 £iP^T}t$s<h bfco ^tK^ 
10 J^bte/^, 1. 5 6mo 1 /L<Dn-7*^)VV^Vk/ n-^*c^r>*mW.Z. 
8ml (5. 9mmol) &^^»CiP^.fc^ SHK^HUTSflT? 6 . 5 I^IKIJt 

7kFD77>2 0ml tif $tfc 6, 6->p- h 'J ;V7JK> 1 . 7 6 g (6. 
8 2mmol) &mTMA-&m^X 2 0 ^M^ItTlfc* KUP^fco ^©aSfi* 

>^E~ ^ AtK^ 10 0ml fciP*., M^Tv'X^l/X— 100ml 

^jp^-fco &zntc— m<D&m& 3 0 omi ftmm^\z&\sxwmm^it®., ?k 
m&m^fco m^x, #&nfcw*JB£7ici o omi ^?3.ia, tsfo^Tfci o o 

20 LT#^H#^i2-^^^>T?5fe^bT,afiia#i:bT(2,7-> ; -/er/-y?;i/7 

(3. 8 2mmo 1 , iR^ 6 7. 5 %) T&ofc, 
(2,7-v> s -/er/-7^;i/7;i/^Ixx;U) v^D^s>^> 5 XX;i/^-p-h u;i/^^> 

25 igm^7K-r 0 

'H NMR h;K270 MHz, CDC 1 3 ) : <5/ppm l.lKs, t-Bu, 18H), 2.23(s, Me, 

6H), 2.8-3.0(br, CH 2 (Cp), 1H), 5.37(s, CH(9-Flu), 1H), 6. 0-6- 4(br, Cp, 4H) , 
6.8-7.0(br, Ar(Flu) & Ar-(p-tol), 6H) , 7.0-7.3(br, Ar(p-tol), 4H), 7.16(dd, 
J=8.1 Hz, J = 1.3Hz, Ar(Flu), 2H) , 7.34(d, J=8. 1 Hz, Ar(Flu), 2H) 
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FD-MS 7^<7 Y)V : M/z 536 (M*) 
(iii)^ (p-hU;i/) ^^1/>(t? 5 ->'^D^>37>?x-;U) {7? 5 -(2,7-> ? -^rf-^ 
7 VZ1)V) } z7)V n - A ^ D U H 
WTSMk aiaft^&flf^Lfcl 0 Oml ^J^-Jl/77X3^M(lgii 
5 ILfct, (2, l-i?-tert-7^)V7 U^>?z?jl-)W-q- b U )\> 
03g (1. 9 2mmol) £AtU Oml 
$SO^.TX^U — ibfeo ikTkm-Cfti^hfctfZ, 1. 56mo l/L©n-7 
^;i/U5=-^A/'j2-^\^-y->^2 . 6ml (4. lmmo 1) 

10 T^X^T^b^^SM'fb^ri-^A • ^ h^t Fn~7^>lf#: (1 : 2) 
0. 7 9 4 g (2. lOmmol) &M%-f£'&, ^S^Trlfc* {£#^U 

15 bTy (p-hU;i/) ^.^l/>( 77 5 -v'^D^>^^X-;i/) {v*-(t,l-i?-tert-~7 
f^7Ml'-JW)^a-')Ay^D'J F£#7c 0 JRittl. 146g (1. 
6 4 4mmo 1 , 8 5. 6 %) T&ofc. (p-h'j;0 ^I/Xti 5 ->-^ 
n ^ > ^ ylUW { 77 5 - (2, 7->>- /er t-7?>)V 7)1* V—M } >>;!/ zi - V A V s ^ 
oUF©IU^«, 'H NMR 7^7 b)^^ZS FD-MS 7^7 h;i/-efrofc 0 .^TiC^ 

20 ©SiJ^^m^^To 

'H NMR 7^7 bJl (270 MHz, CDC 1 3 ) : <5/ppm 1. 03 (s, t-Bu, 18H), 2.32(s, Me, 
6H), 5.64(t, J=2.7 Hz, Cp, 2H) , 6.3-6. 4(m, CpfiAr(Flu), 4H), 7. 1-7.3 (m, 
Ar(p-tol), 4H), 7.58(dd, J=8.9 Hz, J = 1.6Hz, Ar(Flu), 2H), 7.7-7. 9 On, 
Ar(p-tol), 4H), 8. 02 (d, J=8. 9 Hz, Ar(Flu), 2H) 

25 FD-MS 7^7 V)V : M/z 696 (M + ) 

immm 12] 

¥7 {3-( h U □ ^ f J'/) 7 1 - Ji/} ^ f u >( 7? 5 -y ^ □ ^ y X - Jl/) 

{ 7? 5 -(2, l-J-tert-y~J-)V7 JV-XV-)],)} -JlVn-V 2±i?7 a U 
(i)6,6-{3-(h U 7MD^?JW7xrjH7JK>OM 
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ITl^, mm.9t&?&&&=%3yZ?&ffitt3 0 0ml ZD7773^ 
ftfo&&m&l>1t%k* i/#U'<>?i?JL>2. 0ml (2 4. 4mmo 1) ^± 

JBfofcT- h7tHO77>8 0ml £Snx.fc 0 tKtK^T^^ £ > 1 . 5 6 
mo l/LCii-^jl/'J^^A/n-^t^Hl 7. 3ml (2 7. Om 
5 mol) &ffc* fcJOfc&Sk iiflITS^16^TO^l/fe. 

h7tHD77>50ml 3,3*-(hU 7MD^f iW^^^x 

y>8. 80g (27. 7mmol) \ZlJU%.tc a ^©tti^HMTSfi 

10 ;VX— Om 1 &Duz-fz 0 #£*17cX m<Dmm&3 0 Om 1 ftWiM^lZ&ls 
T^IUigo fem, 7KJi£l&^7c 0 ittV>T, UStlfctiift* l 0 0 m 1 T 3 UK 
figfD^TK lOOmltl Utife^ ^l7KaKv^>"^AT 1 ISMftJRUfc. EI 

#£«ju sjatsssuT, mil. 3ig^»/co *©«~>u#y;w* 

n^b^^^w— Jd«fcS^«ISff^, ftfia#iUT 6,6-{3-(hU ^M-n*^ 
15 ;W7xr;i/}7M>§#fc, JRIS3. 13g (8. 5 5mmol, W3 5. 
0%) T&ofco 6,6-{3-(bU7MO^^W7x-;i/}7JK>©^t 'H 

l H NMRT.^ h;K270 MHz, CDC1 3 ) : 5/ppm 6. 1-6.2 (m„ Cp, 2H) , 6.6-6. 7 (m, 
Cp, 2H), 7. 4-7. 7 On, Ar(Ph), 8H) 
20 (i.i) (2,7-5?- ter-t-7^)V7)V*U~M P^>i5 7 > ? X-;Hf X {3-( h U 7 

aautB^ =^3y^^«fc^«raif-&if^.fc3 o omi xp^^n^ 

7>lCg*gIbfct, 2,7-i?-tert-??-)V7)VJrV>0 . 6 9 5 g (2. 50m 
mol) SAn, JKTKT-h^t: Fo77>4 Om 1 SrJp^^io tM*?£T}1H> bft 
25 1. 5 6mo l/L©Ji-7T;MJf ^A/n-A^ij->itltl. 7ml 

(2. 7mmol) £!fc* Kim iigBITilT?7l»bfe. v< 
* / — ;W/ F X^TtfH 3 L&jtfS, WJKzKt- h7tFo77>2 0m 

1 6, 6-{3-( h U 7il'tD^f;W7x-M7JK>l . 0 1 g (2. 

7 6mmol) a?lTi4^ffl V>T 3 0 #IHJ}WClfc* fcJOAfc. -€-£>^iS£ 
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7kmWil 0 0ml &%X\Z-mX. ,MViT^X^;i^X— 7-JV1 00ml &t\\X.fc 0 
%*>ftti-m<DmWL*Z 0 0ml^»4-^LxT^HI^ofe^7K®^l^^fc 0 
Mt^T, #&tlfe^raiS^7Kl 0 0mlT3tHl, 6^fn^7jc 1 0 0 m 1 T 1 EI«fe 

8 9gm ^-om^u^^u^nTh^^^^-iCcfcs^^ffv^ e-sa 

LT(2, 7-^-/er/-y^;i/^;i/^-l/x;W D^>^^X-J!/t'X {3-( h U 
y;j/^-np<^;0 > 7ain;H^^>^#7to iR*«0. 5 8 7 g (0. 9 10mm 
ol, 4X^3 6. 4%) T&ofco (2,7-i^-^erf-^5 : -;V7;i/^-l/— ;W v-^D^ 

'H NMR h;K270 MHz, CDC1 3 ) : <5/ppm 1. 13(s, /-Bu, 18H), 3.0-3. 2 (b 

r, CH 2 (Cp), 1H), 5.50(s, CH(9-Flu), 1H), 6.3-6.6(br, Cp,.4H), 6. 9-7. 7 On, 
Ar(Flu) & Ar(Ph), 14H) 
15 FD-MS 7,^7 V)V : M/z 644 (M + ) 

CI i i) ex{3-(h'J 7J!/tP^^)7x-;W^5 1 l/>(7] 5 -y^n^>^yX- 
)V) { 77 5 - (2, l-z/-tert-7*^)V7)Vjr V~)V> } - # k>Vo D U H 

TiTFiMk mmmw^ffixiz 100ml ^;i/y-;i/7 7^ n *3te^fcS#l 
ilbfe^ (2, 7-^-/er/-y^;U7;i/.^l/x;i/) D^>^i?xn;nf^{3-(h 

20 U 7;i/tD^fJI/)7xXJl/}^^>0. 5 8 7 g (0. 9 1 Ommo 1 ) £An, 
KtK^X^PX— - 7="^ 3 0m 1 ^ijnX-7Co 7K7K^T^b^^e>> 1. 5 6 mo 
1 /LCDr?-^;i/.U^ r 7A/n-^\4 1 l7->?tl^l . 2 4ml (1. 9 3mmo 

i) ^^^jjp^fem, ii#iiTts-ei Qmmmwvtco 

7 <T^7^T^b73:^S GE^^n X^A-^h^t: h i D77>g#(l : 
25 2) 0. 4 1 9 g (1. llmmol) ^IMtlTz.^ iiST?»*l:#il/, S 
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)V) {v 5 -(2,l-Z?-tert-7^)V7J]/3-U~M}i?)Vn~V&V#nV H£#fco 
m%0. 2 0 9 g (0. 2 6 Ommo 1 , ^ 2 8. 5 %) T&o7Co H7>{3-(h 
U 7 Jlj- U * ^)V) 7 oc ~)V) ^^UXv 5 -^7U ^ S?X x { n 5 - (2, 

5 ;I/*5J:^fd-ms h;n?ffofec ^T^^^^^To 

l H NMR 7,-^7 h;K270 MHz, CDC1 3 ) : a/ppm l.OKs, /-Bu, 18H), 5.6-5. 7(m, 
Cp, 2H), 6.16(d, 7=9.6 Hz, Ar(FIu), 2H), 6.3-6.5(m, Cp, 2H), 7. 5-7. 7 (m, 
Ar(Flu) & Ar(Ph), 6H), 8..0-8. 3(m, Ar(Flu) &Ar(Ph), 6H) 

FD-MS 7s*U7.'h)Vi M/z 804 (M + ) 

io mmm 13) 

(i) ~> ^ p ^ >^ i^x - ;i/ ^ ^ /7^hFDy^>y7 Ux;u) 

15 «£Ut#^ H^7^^J:W14^fc3 0 OmirP77^3B 
^tCgfllLit^ ^^^fJV^^kHo^>y7Ml/>2. 98g 
(7. 7'lmmol) £A*U I&tK-x" h7tHn77>6 Oml &lm%-fz<, >JctK 
^T^U^^e), 1. 5 6mo 1 /L©72-y^;i/U5 1 ^iA/i7-^\^ri^>^ 
*R5. 2ml (8. lmmol) Slfc^fclflnAfc^, ^SHTiia?7^H 

b7kHO77>30ml fc^^-frfc 6,6-^-p-h'J^7;K>2. 4 O.g (9. 
2 7mmol) ^ITM^I^T 2 0 ^W*HtT»^ fCjP^feo ^O^M^ 

>tx<j7 AtK^ 1 0 Oml ^^^(CiD^> i^T^X^X-^H 0 0ml 
25 &1mXfZo ft5n&-I©***3 0 Om l ©?3-Mif-^#bT#ClllMo7tm> 
7kJl£E£V>7Co M^T, #Sn7c:*aS^7Kl 0 Om 1 T 2 HI, iSfaJt^K 1 0 

;u ^ t< ^M - ^ Fn y^>y7M i/x;u) ^-p- h u ^ >^#7t 0 
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IR*«3. 5 5 g (5. 5 Ommo 1 , JRs(S 7 1. 3%) T&ofco ~>^n^> 



5 'HNMRX^i7 h;K270 MHz, CDC1 3 ) : 5 /ppm 0. 8-1. 7(m, Me (OMOHDBFlu) , 24H), 
2. 1-2. 4(br, CH 2 (OMOHDBFlu), 8H), 2.7-3. 1 (br, CH 2 (Cp), 1H), 5. 2-5. 4 On, 
CH(9-0M0HDBFlu), 1H), 5. 8-6. 5 (br, Cp, 4H), 6.7-7. 5 (br, Ar (OMOHDBF 1 u) & 
Ar(p-tol), 10H), 7. 29 (s, Ar (OMOHDBFlu) , 2H) 
FD-MS 7,^2 hJV : M/z 644 (M + ) 

io (n)^ (p-bu;i/) ^fi/>(j) s ->^p^>^^x-;w (7} 5 -xi-^*5P;i^^ 

J0y-p-h'JJM^>l. lOg (1. 5 6mmol) £AfU JKtR^X^VX 
15 — t-;1/3 Om 1 ^JPA^Co ^TK^T^L/^^, 1. 56mol/L©Ji-7* 
^;VU^^A/ / 22-^\4 : -+f->^2. 1ml (3. 3mmo 1) ^(dPife 
^ tit HTSSt 2 0 ^«tTX7 U - ^Ifco 
T-fT.^-e^L^^&ra^b^Hix^A --r-h^h Hn75>«# (1:2) 
0. 5 5 2 g (1. 4 6mmol) ^iUXTc^ Sffi*T?lfc* SiPt^ 
20 HTlfST 24 BtWift^bT* 5 U-£#fcoMJ£TT^J££H*bT^Sn& 

y^n^>^yx-;w ( 77 5 -^-^^^^;i/^-^^ k FD^>y7JWk-;w 

yJ^x7Ay^DiJF^ifc. iRMtt 0 . 8 2 5 g (1. 0 2mmol, iR* 

25 7 0. 2%) -e^o^o v 5 (p-hu;w) ^9-uy(v 5 -^^u^>^-jjL-ji)(v 

TOtt, 'H NMR 7,^\^7 hJV^^ZS FD-MS h;i/T?frofc. £TFlC-e©*!lJ&li 

f Sit. 

'HNiMRT;^^ h;K270 MHz, CDC1 3 ) : <5 /ppm 0. 82 (s, Me (OMOHDBF 1 u) , 6H), 0. 93(s, 
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Me (OMOHDBFlu), 6H) , 1.40(s, Me (OMOHDBFlu) , 6H), 1. 46 (s, Me (OMOHDBF 1 u) , 6H), 
1.5-1.7(m, CH 2 (OMOHDBFlu), 8H) , 2.32(s, Me, 6H), 5.53(t, J=2. 6 Hz, Cp, 2H), 
6.1T(s, Ar (OMOHDBFlu), 2H), 6.25(t, J=2.6Hz, Cp, 2H), 7. 1-7. 3 (m, Ar(p-tol), 
4H), 7. 6-7. 8 (m, Ar(p-tol), 4H), 8. 03 (s, Ar(Flu), 2H) 
5 FD-MS h)V : M/z 804 (M + ) 

If 7, {A-tert-^^)Vy ^^)V) ^^U>( n 5 —> 9 u0^zyjL~Jl) ( t? l -^ra & 

io mmmw^. =773^, mmwr&&xmrm*\>*ffitts 0 omi£P77 

*6*iftYbT;VS=:^A2 5. 7g (0. 19 3m 
mo 1) ^«fct)?JK7jci2i^^^6 Oml ^JPA^io SMcSS'rJIK'L /erf 
-^;i/^>if>2 6. 55g (0. 1 9 7 7mol) &WT»21-£fflV*T 1 l$M 

is a, ^T^5t:-ei^r B m^b, $ 5tt*T^T 2 4 ^p^b^, 

tlfcX 7 U — *zK 6 0 0 m 1 ^Atlfc 3 L fcf— # — fc^* £&V^cl£, v 5 ^" 
□ □^37>5 0 0ml^Mfc, ^irT?3P#IHJ8S#U Ji©^?&£ 2 

%a&m.7kmir h U r> AtKJS* 2 0 0 m IT? 1 UK zfc 2 0 0 m l T 3 ®3fe^ MtK 

^U->T?ife# UT, S-feHfti IT 4, 4 '-5?-/er/-^;^> 77 x 7 

JRfitel 2. 67g (0. 0 4 3 Omo l , 4»4 3. 5%) T&o/to 4,4'- 

y-/er/-7fM>y7iy >©^tt, 'H NMR 7^^9 h)V3&£.Z$ FD-MS 

25 l H NMR*^ h;K270 MHz, CDCl 3 ) : <5 /ppm l . 35 (s, r-Bu, 18H), 7.4-7. 5 (m, 
Ar, 4H), 7. 7-7. 8 On, Ar, 4H) 

FD-MS Ts^Z hJV : M/z 294 (M*) 
(ii)6, 6-t'7(4-fer^-7*5 : Jl'7x-JW !7>>!/^ 
MT«-4> Ifl!l^j;^3y^§i^&3 0 Om l ZP7773^ 
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ftlZg.mmMlsfc'&, 4,4'-^-/er^;K>y7x7>6. 0 3g (2 0. 
5mmol) £Atl> K*fh7 t HD77>4 0 m 1 SMfc. ^^-Q- 
U>ih'J75H4. 0m 1 SiD^fc^ *K*^T^U&a*e>, 2. Omol 
/L<Di/2uLy$ri/3L-)Vj~h U^A/fb7k Fn77>Ml 5.5ml 
5 (3 1. Ommol) ^l&^fcfln^fc^ ^if H^TSSiT 5 B f H WUfc, 
^Jc^T^b^^^lSfD^T^^-^AjK^l 0 0ml £#^^71, m 
ViTi^X^x— "5SJH 0 Om 1 £fln^fco #5nferlOjgjS$3 OOml^ 

m 1 t,5 IH,tgfn^7jc5 Om 1 7? 1 HI^Vi^TKSlEaiV^^^ATfftJiftUfe. 

io @#£iiiEiju iisgiii, @#8. 0 2gsff&. *©a'^u*y;^n 

x;!/)7;i/^>^#^o JRftf£5. 3 6 g (1 5. 6 4mmo 1 , 6.4%) 
T&ofc, 6,6-k*X(4-/erf-^;V7o:x;P)7;V^>0|^^«, 'H NMR 7^7 

15 l H NMR 7.^7 h;K270 MHz, CDC1 3 ) : d/ppm 1.34(s, /-Bu, 18H), 6. 3-6. 4 do, 
Cp, 2H), 6. 5-6. 6 (m, Cp, 2H) , 7.2-7. 3 (m, Ar(Ph), 4H), 7.3-7.4(m, Ar(Ph), 
4H) 

( i i i ) t: 7, (4- ter t--?V)V 7 x x;i/) y^P^>^ >> X - ;|/ (3r 7 7 * ^)V^7 7 

20 «5Ut*H% =35Uy7i$.&-&ffiTm*&m%.1tZ 0 OmirD77X3a 
^tgittll/fct, 1 7 ^ ^ ^ k H O > V7^t I/ > 2 . Olg 

( 5 . 2 1 mm o 1 ) £ A*U J&tRt^ h7tHo77>40ml & J0x.7c o 2kzk 

1. 5 6mo l/LOi2-7?;i' , J5 1 7A/n-A^>S 
^3. 5ml (5. 5mmol) fciOTlfc^ S*mTilTlBW 

25 8M£Lfc. ;U/F7<:7<;*»T??&-^Lfc#e>, ^fh7tFD77 

>2 Om 1 fC^$i±fe 6, S-TdXU-t-y^J],? 7 )V^> 1 . 7 8 g (5. 

2 Ommol) &jfiTFaMl-&fl!V>T 2 0 fttmtMrfXlb* tcill*.fc. 

mtfcl 0 0ml & fe*izm%-* ,T^TvX^;i/X— x;H OOml £i0;tfc o # 
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&n&— mamfe* 3 o om 1 &mn2i-tz ! »vx&m&'oit&* 

ttV>T, #6nfcJt»«S* 1 0 Om 1 T3 HI , t&fnJ^zR 1 0 0 m 1 T*l mm 
JR»«2. 6 6 4 g (3. 6 5mmo 1 , i|»7 0. 1 %) Tfeofeo t£X(4-/ 

er t-y^)V 7 x x ;W ~> ^ □ ^ >^ i?x - ;K=i- 57 ^ ^ 5f ^ ^ t H b ^ > y 

^;U^-l/Zi;i/)^^>©^«, 'H NMR 7.^*7 hfr&&& FD-MS hJVXfr 

10 l H NMRX^;7 h;K270 MHz, CDC1 3 ) : <5 /ppm 1. 0-1. 3 On, Me (OMOHDBFlu) , 24H), 
1.24(s, /-Bu, 18H), 1.5-1.7(br, CH 2 (OMOHDBF 1 u) , 8H), 2. 8-2. 9 (br, CH 2 (C 
p), 1H), 5. 3-5. 4 On, CH(9-0M0HDBFlu) , 1H), 6.0-6. 5 (br, Cp, 4H), 6. 6-7. 8 (b 
r, Ar (OMOHDBF 1 u) & Ar(Ph), 12H) 
FD-MS Ts^Z h)V : M/z 729(M + +1) 

15 (iv) tfx(4-^r/-^;i/7^-;i/)^^i/>( 77 5 -v'^n^>J 7 > ? x-;!/) (t? 5 -^ 

STFisPK ra&SMfc^Sfllfcfc 1 0 Om 1 ^-JV77^3^^Hgli 
ILfct, t:X (4- / er /-7*^^7 x " JW o ^ >^ ^xr ;|/ (t^ ^ ^ 
y-^t: Hn^^/7^1^- )l/)*^>0. 7 0 9 g (0. 9 7 2 mm o 1 ) * 

20 Afl, HKtK^x^X— r;i/3 Om 1 ^iUPLTco *7K?$T#^bfca*e>, 1.5 
6mo l/LOrj-^^'J^^A/rj-A^lt^^l. 3 0ml (2. 0 3 
mmol) &tit*\Z.mX-1t&* ii#iITSiT3 9B#K«J^bfc. 
JI// H 7^ 7-f TnIST^ L 73:^ e> E3M^^ - >7 A - fh7kFD77 >#t 
#(1:2) 0 . 2 7 3 g (0. 72 4mmo 1 ) %tQZ-fr'&. ' MU^Xfa* iZ 

25 gff ltTtST2 4l#r«Lfc. »JET"C*»SSSUT#6n 

fc@#£n-^1f>T3fc#U M^T^y-nn7<^>TttmUT^£l#fco 

;W 7< 5^ 1/ X 77 5 ->- £ P ^>7yX-Jl/) ( r? 5 -;t^ 7< 3\Jl/*-y* ^ t Fo>M> 
77J!/tl/-;0y;b3X7Ay7D'J F^ffc, fii^O. 2 0 0 g (0. 2 2 
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5mmo 1, W.m3 1. 1%) "e^^feo tf X U-tert-Zf^JVy x.zi)V) *^U> 
( 77 5 - v ^ P ^ > ^ yl-JW ( 77 5 -^- 7 ^ > 9-JV^-y & k H D > 1/7 lx 
-;i/)^;i/3-7A^7n u K^^te, ] h nmr fd-ms 

5 'HNMRX^7 h;K270MHz, CDC1 3 ) : <5 /ppm 0. 80 (s, Me (OMOHDBF 1 u) , 6H) , 0.94(s, 
Me (OMOHDBF 1 u) , 6H), 1. 31 (s, /-Bu, 18H), 1.40(s, Me (OMOHDBF 1 u) , 6H), 1. 45 (s, 
Me (OMOHDBF 1 u) , 6H), 1.5-1.8(m, CH 2 (OMOHDBF 1 u) , 8H) , 5.54(t, 7=2. 6 Hz, Cp, 
2H), 6.12.(s, Ar (OMOHDBF lu), 2H), 6.24 0, 7=2. 6 Hz, Cp, 2H), 7. 35 (ddd, 7=19.8 
Hz, 7=8.2 Hz, 7=2.0 Hz, Ar(Ph), 4H), 8.03(s, Ar(Flu), 2H) 

10 f$mm\ 5] -x.^u>m&- 

MttittLfe^i 5 0 0ml 7Xlt- h ^ U—ylz h;!/X>4 
OOml^gAL, X5Pl/>£ 1 0 0 L/P#W<Z)*TtffE31£l±> 75ttl0^ 

^itx&^fc, z\n\z, ^^7;h;w>© h;i/x>^(A 1 = 1. 

2 lmo'l/L) £0. 5 2mrao l«Jb, ^-e^^i/^l/XT? 5 — >7 
15 D ^ > ^ yX-JW { 77 5 - (2, 7-5?- fer t-7^)Vy Jl^T V~)\>) } vUPri X 7 A ^7 
o'J MVx>?gftgO. 8 ^mo 1 %m7LM£r&m]i&Vf£ 0 x^l/>#X£l 

0 0 L/mm<DM^mmmiz.w&L,. #j±T, 1 ^xz-^^^mm^^n-ot^ 
'j>m<D * ? / -ji&mm i^m^^w± vrz a ^ u -?-mwi%:±mm<D* $ ; -jv 

20 3 8 g^fetlfco a^'l4«5 9. 5 k g-P E/mmo 1 -Z.r • 

cn«<i i 6 ) -ji^v>m%- 

j5fr\zm.mWMLfcfa^m5 OOml ©ij^^It- h7 ^fc h;i/X>4 
- OOml^gAL, Xfl/>$10 0L/Bff B 1©I-e»II$t, 7 5tt"10^ 
25 P B 1#^$i±T43V^7Co Z\tl\Z. *^)VT)l^ J ^+J->CD h^X>^ ( A 1 = 1. 
2 lmo 1 /L) § 1 . 3 Ommo 1 gsiinU ^V^^^^^^^I/Xt? 5 -5/7 
O ^ > ^ x X )V> { 77 5 - (3, 6- V- 1 er t- Zf y )V^r V~)V) }yJi/3r^7Ay^ 
o'JH©h;!/X>M2. 0 jumo l-*Jn^.M^*HSj6Lfc. X^]/>#7£1 
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3 0g^#^nL i«tt3 2. 3 kg-PE/mmo 1 -Z r • 
hrT&O, ^tSnrc^U^— CD[77]»2. 7 8 d 1 / gT^ofco 

5 mmmn^ -x.^v>m^- 

%ft\Z.^.mWWk^tz.^m 5 0 0m 1 ©^^X^-h^l/-^^ h;i/X>4 
OOml^iAL, X5Pl/>£ 1 0 0 L/^KCD»T!^®$i±, 7 5 o C"ei0^ 

fpl^^-tiT^v^o cn&c, ^^7;Hy^>0h;i/x>gt(A 1 = 1. 

21raol/L) §1. 3 Ommo 1 ittlL, ^"Trv^xX^^l/MT? 5 - 
10 -> ^ a ^ > ^ yXZJW { 77 5 - (2, 7-v- f er /-^;|/ 7 )V3r U~Jl) } u x y A 
^O'J HC0 h;i/X>^2. 0 Mmo 1 ^SP^fi^^TOb7to X^l/>#7, 

^io o L/mm^m-vmmmzmifev. sjet, 7 5 o cT2^M^-^fT^fe 
-mzmtl. #'jv-m$t, 8ot:Ti2m m&^mtfr^rzm^ 

15 #UV— 2. 4 6g^#6nfc, I^Sft«3 6. 9kg-PE/mmol-Z 
r • h r-e&D, f#e>nyc#U"^-©[7?]«8. 3 0 d 1 /gT&ofco 

c^^ii 1 8 ] - u - 

3zftizmmmWkVfzfa^m5 0 om 1 ©*'7xst-h^i/-^;hJi'X>4 
20 p B i^$i±x^3Vife 0 rnc, ^5^;1/t;p^ y^it>o h;i/x>^ (a 1 = 1 . 

21mol/L) §1. 3 0mmo liSOb, #^Tr^:7 rcx;l/^ 5^ U >( 77 5 - 
v.^ d yl-;W { 7? 5 - (3, V n )V) } X £7 A 

y^DiJF®hJH>M2. 0 Mmo 1 ^iPAM^^IS^L7to X^l/>^f^ 

^i o ohyimm<Dm^mm&oizm^v, itj±r, 7 5°c-e4^^s^^ffofe 

-JHCft]^ #UT-£#t£B21x, 8 0°C-ei2^ $JEf£*&£frofcig:SI, 
x^U^-7. 1 0 gfim^tlfro W^m&te 5 3 . 3 kg-PE/mmo 1 -Z 

r • h rt©r), #'otl7c:# U © [77] « 5 . 6 0 d l/gt^ofco 

CiS|iJl9] -lfV>M- 
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MtSittlbfc^i 5 0 0ml <DjJ^xM3r—ht7]s— 7\z h;i^x>4 

oomi^AU jl^u>& i o o L/B#r B i<D*T^ji^-&, zs'c-eio^ 

2 lmo 1 /L) £ 1 . 2 5mmo 1 ilftnL, #^T->^ P^\^>- U ^>(t? 5 - 
5 ~> i7 D ^ > d7 X )V) { T) 5 - (2, f er t-^JV 7 )\>* V~)V) 

y^n'JF©hJH>^l. 2 5 Mmo 1 ^SPx.a^^Pi^Ufc 0 X^U^jtf 
X$ 1 0 0 L/ftriOitliWtMU, STflET, 7 5 "CT 5 ^Mfi-&&fro 

rem, ;v&^inLS^£#ihbfc. ^u^-^&^i»©^^ 

10 *'JV-3. 5 4g^f ^nfc. iMtttt3 4. Okg-PE/mmol-Z 
r-hrt^D, # £tl7c::^ U n^-CD [77 ] te4 . 3 7 d 1 /gT&ofco 

2 0 ] -x^i/>a-&- 

^^|l«^L7tf*]^» 5 0 0m 1 CO^^XM^-— h^W— ^^h;VX>4 
OOml^AU X^I^>^ 1 0 0 L/B#F^(D*-eM£-e\ 75tT10^ 

15 w^£i±T&^fco z\n\z, y^it>co h;ux>^'(A 1 = 1. 

21mol/L) £0. 5 2mmo liJ)Pb> ^^■C^i'D^y'JfXT? 5 - 
~> ^ n ^ > ^ yl-JW { 77 5 - (3, 6-5?- /er t-^^)V 7 Ux;|/) } v;!/ 3 X O A 
y^D'J H©h;i/X>^0. 8 Aim o 1 ^iP^S^ii^LTto X^l/>#X 

&i o o Lymm<Dm-^mmmzm^v, stjet, 7 5*CT?3^M«^sffofc 

-)V\zMX, . ^U^-£#T£B£ii\ 8 0t:-ei2Bt^, Mffi£*ft£frofcilfe£, 
jSUT- 1. 9 1g^#5tlfc. !MttS4 7. 8kg-PE/mmol-Z 
r • h rT&D, #e>nfc# U © [77] \* 2 . 8 8 d 1 /gT&ofc. 

c^wd2i] -x^u>a^- 

25 ^CS*tIbfcMl5 0 0m 1 <Dfi 7 XM^-— h ? U-71Z h;!/X> 
4 0 0ml^gAL, O.OL/PfflOlTM^t, 7 5°CT10 

frm&misi£T&^fz a zn\z, t^jvTfrs.s.ttxDhJi'X.ymm (a i = 

1. 21mol/L) £1. 3mmo liiDU, ^T>^ ^;U>< ^ 1/ >( 77 5 - 
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vWn^AS^oU HOh;Px>ii2. O^mo 1 &1mx-m&&mifelstc e 

jL^vyfi^ 1 o o L/mmomT-mmmzmzis, ^eet, 75tT3. 5 

5 Bf F*1, «JBEf£»*ff o fcijgm. 9 5 g & nfc. fi^7g'[£te 4 2 . 

4kg-PE/mmo 1 - Z r • h rtfeO, #Snfc*U T*-©[7?] « 3 . 9 
2 d 1 /gT&ofeo 

^ligiiilfc^i 5 0 0ml ^X§Sbt-— h ^ l/— ^Jc >;Px> 
10 4 0 0ml SgAb, X^l/>^ 1 0 0 L/lf fslClTM^t, 75t:T10 
#Wfiy$3-frT33V>fc:. £*UC> ^^7JV5y^>OhJ>X>M (A 1 = 
1. 2 1mol/L) SI. 3mmo ^T^7xXJ^f I/>(r) 5 - 

y;^x7A'>*^n'J h*0h;H>^2. O^mo 1 SJn^t*^SIBS6bfc« 
15- X^l/>#7.£ 1 0 0 L/^llClTltWUMb, 7 5lCT?3#ra 

5 kg-PE/mmo 1 -Z r • h rTfeD. ^StUfcaffU^— <£>[7?]te: 1 0. 

20 5 d 

C^»J2 3] -X^U>fi#- 

0 0m 1 (D^7 7St-h7l/-7't h;Ux> 
4 0 0mimU X^lx>£ 1 0 0 L/B£IH0ST^M£-t3\ 75°CT10 
^W«i#Si3:T^Vifc. ZLtl\Z, ^^7J!/57^>0hJl/X>ilI (Al = 

25 1. 21mol/L) SI. 3mmo li'iDl, ^ty^OA^y'JTX?] 5 - 
-> ^7 u ^ > ^ y xxjW ( 7) 5 -t ^ ^ / f 37 k H □ y ^ > 77J!/t 1/ x;i/) 
yJ^x7Ay^oiJ F©h;i/X>iI2. Oiimo 1 SJPxM^SM^ b7c 0 
Ifl/>^S 1 0 0 L/l^rMO*T?iS3tt«Jte:«*&b, fET> 7 5tT2^f B 1 
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«JEf£**fro fc^JH, # U iRStt 2 . 0 0 g j&*#5ft&, fi-SigteW: 3 0 . 
0 kg-PE/mmo 1 - Z r • h.r^D, #£>nfc^ U <D C 77] 2 . 2 

3 d 

^(ilitiufc^i5 oomi h;ux> 

4 0 0ml ^iAt, x^l/>£ 100 L/NrM©*T?SEfflS""&, .7 5ttl 0 

ftiwsm-zitx&teit. cn\z, ^^)]/Tjvs.y^y<Dh)V^>mm (ai = 

1. 21mol/L) £1. 3mmo liiOt, ^)lzs U 1/ X 77 s - 

X^I/>#X£ 1 0 0 L/NfKOitliffiWfcftiJ&b, SJ±T> 7 5 < CT2^M 

15 ff^^I, #'J-7-2. 3 8g^#5tlL IMtttt3 5. 7kg-PE/ 
mmo r-Zr • h rT*D, f#£*lfc^U ©[77] te8 . 33d 
o 7c o 

C*ftW2 5] -X^l/>fi-g— 

3fe^fcM«g|bfeF*g^fi5 0 0ml 0jJ7^St- h^lx-^fc: h;i/X>. 
20 4 0 0ml ^SAb, Xf 1 0 0 L/»itM^t, 75"CT10 

#K#J#$-a-T33^fc. :tii:> ^^;i/T;i/$y^it>© h;i/x>^ (a 1 = 

1. 21mol/L) SI. 3mmo 1 »JU *Vi*C^7x-Jk>'J UX'77 5 - 
> ^7 □ ^ > ^ yl-jW ( 77 5 -^" ^7 ^ ^ 3^1/ ^ ^kFOy^>>/7M I/XJW 

^3X9Ay^nU H©h;H>tt2. 0/xmo l SJp^tS^SMi6Ufc. 

25 ifi/>^s 1 0 0 L/mmvm-vmmmzmm^* #jbet, 7 5°ct2. 5 

^SfJc^^y- ;ncjn*., tfUT— £*TtB3i3\ so^cti 2b#k, Mffif£ 

JftSfro fcf£ll> #'J-7-3. 7 8 g 'o tlfeo 4 5. 4 k g - P 

E/mmo 1 - Z r • h rT^O, #6ftfc#'J ©[7?]t*6. 25d 1/g 
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4 0 0ml^gAU, x^><& 1 0 0 L/P#p B l©MT^3£i^ 7 5W 10 
5 #W#f#£-frT:feVi&. UnfC, ^fJV7M/W>©hJH>M (Al = 
1. 21mol/L) £0. 5 2mmo lijlDl, ^^T^^>^ n^S/Ji/v U 
1/>(t? 5 -v-^d^>^ yX-Jk) { 7? 5 -(2, 1--J- ter t -7^)V~7)V3r V~)V) } *J)V 
n-^7Ay^oUF0h^x«O. 8 ymo 1 §ia^.l^^TOLfco x^ 
I/>#X£1 0 OL/ifl©imiWl:Mb, ItffiT, 7 5t)T2. 5£f B l 

mm<D*? ;-Mztn?L, #y-7-£#T£B£ix\ 80^12^ mj£&m& 

ffofc^m, #UT-3. 64g^#^n&, i«ttl09. 2kg-PE 
/mmo 1-Zr • h rt$0, # 5>tl7t^ U "7— O [ 7? ] « 7 . 7 0 d 1/gt 

15 cihss^j 2 7 ] -x^i/>m-&- 

^tiillbfc^i5 0 0ml ©**7Xit-h^k-yi: h;wx>4 
OOml^gAl, X?l/>^1 0 0L/eriCDlT^I$t, 7 5 < CT10# 
F^lf £-&T&^fc 0 Z\ttlZ, ^^)V7)V^J^>(D h)l3L>mWL{A 1 = 1. 
21mol/L) Sri. 3mrao l^Db, ^ViTr^^>^;V^^I/> (t? 5 -v 
20 ^n^s>^xx;i/) ( 77 5 -^"^^^^;!/^-^^b Fny^>y7J!/tkXj!/) 
jl/Zix^A^^nU K<£> h;i/X>^2. 0 ^mo 1 ^JPx.a-&^l§^bfc 0 X 
^lx>^7.& 1 0 0 L/llff s 1©itSiWlcM^ 3TJ±T, 7 5°CT2. 5# 

^ilfijo^^y-^fdin^., #y ^-£#TtB£ix> 8 o c ct 1 2b#m, MflSi&tt 

25 ^fTofe^m, #U^-l. 7 6 g7^#£nfc 0 «^'I4«2 1 . lkg-PE 
/mmo 1 - Z r • hrT^O, t#£>nfc# y -7-© [ 7? ] « 2 . 6 2 d 1/gt 

(^MJ2 8) - Xf - 

^{Cg*fi^L7cF^I^»5 0 0ml <Dft 7 XM^— b 2 U-?lZ h;UX>4 



WO 2004/029062 



PCT/JP2003/00J656 



0Oml$gAb, X^l/>£ 1 0 0 L/raiW©*"T?aBiSii\ 7 5°CT10^ 
M^£iTr*5^fco Cinfc:, ^^7;i/5;^>Oh;H>i&S(A 1 = 1. 
21mol/L) SI. 3mmoliJnU ^Tv^^v^l/^l^ (t7 5 -> 

^n^>^5?xx;i/) { 77 5 - (3,6-5?- ^er/ 

#'J-7-3. 5 7g^#e»tlfco M^mt2 1. 4 k g-PE/mmo 1 -Z 
10 r-hrtftO, #5nfc5SU"7-0[7)]tt2. 4 6 d 1 / gT^ofco 
C£UfiW2 9 ] -X5Pl/>SHr- 

3fe$H;:Mt1fi$febfcFWft 5 0 0ml 0jJ7XS*- 1/ — h;l/X> 
4 0 0ml§gAU X^l/>$10 0L/Hfl©iTStI§t, 7 513T10 

^Wfiy#$*"c*vife. cnic, ^^;i/T;v5y^ti->ob;i/x>^ (a 1 = 

15 1. 2 1mol/L)£0. 5 2mmo ^tv (p-h'JJW 

Xti 5 -: D^>^yI-JW { 77 5 -r (2, 7-5?- ter 1-7*^7;^^^) } 5?;Un 

20 ;*^/-;wc;&n;L> #UT-**fffi^-&. sot-enm Mffif^^frofc 

^1, IU7-2. OOg^^nfc, I^«ttfi5 0. 0kg-PE/mmo 
1 - Z r • h rT^D> #5nfc#U "7— ©[77] 1 0. 5 d 1 /gf$oL 

c»^!i3 o] -x^v>m-a— 

^l:giiltfcrtii5 0 0ml o^7XSt- U— h;i/X> 
25 4 0 0m 1 $gAL, x^l/>£ 1 0 0 L/B#r H 1©*Ttfit31£ii\ 7 5t?10 

#ra#f*£-frT43v*&. mi:, ^^)V7)v^ y^>co hjv^>mm (ai = 

1. 36mol/L) §0. 5 2mmo liiDb, ^Tk'7{3-(h'J7Ma 
7 x x;W p< 5P 1/ >( 77 5 ->^ n ^ >^ 5?XX.JU) { 77 5 - (2, 7-5?- tert-y^ 
)U7 JlsZTU—Jl/)} z/JVu-y &z/9 u U h;PX>^^0 . 8 wmo 1 ^PtL 
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s-&£Hi&b&oX^ 1 o o L/mm<Dm^mmmzmmv,i%j±T. 

W, «JBEft«*ffofc**, #'JT- 2. 2 0g^#5nfc. I^Stttt5 5. 
5 0 kg-PE/mmo 1 -Z r • h rT&?K #^nfc#'jT- ©[77m 1 0. 
0 d 

CHIf|3 1) -Xfl/>1^- 

Ml:giftOfe^i5 0 0ml ®#^xist;*— 7\z h;vx> 

4 0 0ml^gAU X5Pl/>£- 1 0 0 L/S#ra<0*7?SE3I31t\ 75ttl0 

10 5Min««fs*T*.v?fc. Jintc ^^;i/T;i/^y^-y->coh;vx>^ (a 1 = 

1. 2 1mol/L) £0. 5 2mmo l^Jnl, ^V^Tv* (p-MUl/) 

i/-;0s?;b-^^n'j h;i/x>^o. 8 ^mo 1 ^imxm^^mih 

isfco ^u>fs^ 1 0 0 L'/mm&mxmmmz&mv. 7 sx:-c 

ttjftSfro&tt*, #'J7-2. 3 2g^f^c. i^ffittli8 7. 0kg — 
PE/mmo 1-Zr -hrT^D, f Sn^UT-Of^Ill 1. 5dl/ 

20 CHWH3 2] -X5Pt/>a-&- 

^f:i$tlbfc^l 5 0 0mi ®^'77it- bf7U—7\z h;i/x> 

4 0 0ml^gAL, X?W>^ 1 0 0 L/lf ri©lTfiiEl$t, 7 5tT10 

^K^s-e-T^Vifc. ztuz, ^?^7JHy^>oh;vx>^t (a 1 = 

1. 36mol/L) SrO. 5 2mmol«lU #r^T tf 7. (i-tert-ff-JV? 

^>\/7Ml/z;W ^3 " ")Ay^7 D U F© h;i/X>^0. 8 ^mo 1 SJD 

X5=U>^§ 1 0 0 L/P?ra©*Tglttttfc#jf&U SJE 

. T, 7 5 0 CT2^r B ia^$fTorcm,^«©^^y-;u^»LM-^^^ihL/^o 
#U^— *?ft*^:ia«I©^^y— ;i/tcJnA, #U ^-£#fffi£-fr, 8 0°CT12 

c, 5 
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mm. m&nmtff-DTc^m, *>jt-2. 57 gtimznit. m&m&\t 9 6 . 

4kg-PE/mmo 1 - Z r • h rt^D, #6tlfc^'jT- ©[7?]tt 1 3. 
6 d 1 /gT^ofc. 

cjt«E^ji] -x^i/>a^- • 

5 ^l:SiiIL/fc^i5 0 Om 1 o^77lt-h^l/-7'(: h;Px>4 
OOmimi, Xf l/>$ 1 0 0 L/^f B 1©iTlI$t, 7 5°CT10^ 

ra#j#s-&T35v>fc. utic, ;i/7^s y ^t>© n;i/x>m (a i = i. 

2 lmo 1 /L) £0. 5 2mmo 1 SsiOU ^Ty^f JM?l/>(?i s -y^ 
D^>^^x-;i/) (77 5 -^;i/^-|^n;v) v^ji/nx^A^^n u h;Vx>fg?& 
10 0. 8Mmo l^jlO^l^^i^bfc. Xfl/>^7^100L/^OiTl 

tH3it\ 8 0tT12if4, *JEEft**ffofclli*, #U*7— 1. 6 4g^#5 
tl7c 0 2 0. 5 kg-PE/mmo 1 - Z r • h r"e&D> lienfc 

15 3j*UT— <£>[77]fc£3. 0 8dl/g"eftofc. 
CJt««2] -X5Pl/>»-£— 

3&ftlZ^mW&Vtcfam-m5 0 0m l ©^7^It-h^k-^(: h;i/X>4 
OOml^gAl, X?l/>^ 1 0 0 L/^©11??M$^ 7 5'CTIO^ 

Mfia#^^-T*Vifc. zmte, ^^;i/T;p^y^+i->© h;i/x>^?g(A l = i. 

20 2 1 mol/L) £0. 5 2mmollSDl> ^Tv 5 ? jcx;U^ 3^1/ >( rj 5 - 
~>/7 D^>^yir;W (77 5 -^;i/^-i/x;i/) i/;!/ 13x^7 Av 5 ^ n U F© h;px> 
^0. 8wmo UMl^SJ&Lfc. I^P^^IOOL/Wi 

25 £flrfcHSi*\ 8 Ott'l 2Rfp B 1, «JBEftfik*ffofc«S*, #'J7-1. 17g^ 
fi-^.ttte 2 9. 3 k g - P E/mm o I - Z r • h rf»0, #6 
n&iffDT— 0[t)]B5. 9 6dl/gT?*ofc. 

CJttfc0!l3) -x^u>a^- 
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oom i x5fi/>£ i o o h/mm^m-cmm^^, 75=0^10^ 

w»i#$-a-T^^fc. zniz. ^juT)v^.y^><D h)i>x.>mm (a 1 = 1 . 

2 lmo 1 /L) * 1 . 3 Ommo 1 «nU &^T5^ n^v-U ^Xr? 5 - 
>-^D^>^> ? x-;i/)(7? s -^;i/^-i/-;i/) v^unx^Av^ n U F<£> h;i/x> 
5 &?£2. 0 jtimo 1 SMl^^i^Lfc, x^l/>^X$ 1 0 0 L/NfFI©i 

£#TtB£i±, 8 0tT12IHFI, Mffi^^ffofc^^ #UV-0. 8 0 
#<=>*lfco M^tt«4. 8 kg-PE/mmo l-Zr-hr^O, 
10 7t^U^-©[7?]«3. 8 2dl/gt^oL 

2 0 QXL-ZZnW&M^T^VIl 8. 5 k g£3 3 1 <D h;l/X>TM#cfc: b 
m (Al = l. 4 2mol/L) 8 2. 7L£3 

15 o^-rriTFLfco Wl. 5P#M£Hj"Cl 1 5t:ST#ll/ > fCD^T4^ 

T^bfeo #Stirc@#:M^^^ h;i/X>7?3[Hl^b7t^> M!/X>Tf? 
®»ffcbTH#j»ag/&# (a) M15 0L). 

20 ^Clilllfcl 0 0ml 0^n77^34>C, hJl/X>5mlM 
$-&fc±fB-embfcH#:M^^ (a) &7)V^ ~0 A^IIST 2 3 7 . 4ym 
o 1 AtU fOM^L^^S, ^ST (2 3 < C), ^^^;i/^^l/>(7? 
5 - v ^ n ^ > ^ x x )V) { 77 5 - (2 , 7- v 5 - / er t- 7 ~7 )V yr V x )V) } V)V u x ^ 
Ay77niJF0hJi/X>iiO. 9 0^mo l^Mfet, ^7&T6 0£H«^b 

25 fc, t^^M^ _b®^^^^7>^-V3 >TlXDR£#> i7-^\y^>10 
m 1 ^M^T^S^lElfT^ H#«J;/&# (b) 
[X^ V >/s\3c± >±tfi^] 

75^^gmS^b7tl 0 0 0ml O^"— h ^7 1/— n —• r \~7$ > 5 0 0ml 
£AtU lmo 1/1 hHy^JJ^x^AO. 2 5ml (0. 2 5mm 
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o 1), l-s\*±>3. OmK ±.m?&ftmfcm&l&ft (b) ^gAL, x^ 
lx>^7,T8. 0 k g/cm'GfciOJEU 8 0i;i:i^Fl^bLl^tii8. 
0 k g/cm ! G» [ i;ol:i5 : l'»!jX»l, 6 O^l^lfc.I^ 

5 ^T8 Ott'l 2P#Wttj*bfc. #5nfc*U , 7-f44 0. 5 gtgoL 1^ 
^tt^4 5 . 0 k g - P o 1 yme r /mmo 1 - Z r • h r T&ofco 
ZKO^UT— fCOViT, M F R 2 . 16 , Mw/Mn$itlfc. -^CDfg^ 

MF R 2 . 16 0. 0 1 g/1 0MJHF\ 9 2 1 g/cm 3 , Mw= 2 0 8, 

9 0 9, Mw/Mn = 2. 1 3T^ofc, 

io mffiM3 4] -x.^u>x^±>^m^- 

MtIM t b T z?* * ^ V > ( 7? 5 - ^ n ^ > ? yirjW { 7} 5 - (2 , 7- 

i/>( 77 5 ->'^D^>^v : xn;i/) { 77 5 -(3, 6-^-/er/-^;i/^;p^-i/n;p)}^ 

mfcmmmfr (b) cD«t>oic±aBT?#fcH#««^ <c) «zri?o. 

4 6 0 /imo lffiSJlV>&£tfm, Hififll 3 3 £ H«l&^fF£fTo &. f#£n£ 
20 #ij7-tt2 6. 2g"CS5ofc. I^SttS5 7. 0 kg-Po 1 yme r/m 
mol-Zr-h rTr&oTc, C©#'J7-(:^^T, M F R 2 . 16 , Mw 

fO^I, MFR 2>16 0. 0 1g/10^T, tSO. 9 2 4g/cm 3 , 
Mw=1 6 6,1 8 6, Mw/Mn=2. 3 3t*ofe„ 
25 [»J 3 5 3 -X^l/>/'\3r-fe>#S'g— 

tlty^5 : JMf^>(r) i -y^o^>^yTzji/){n s -(U- 
v- ^ er t-7?-J], 7 )V3r V~M } >W Xl^Ay^ D U H ©ft 0 id 5> 7 x, X jU;< 
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fcMMj&fr (d) £#fe„ 
[x^ lx >y"\^-fe 

(b) Oft^0^±fBT#feH#:M^^ (d) £ Z r JIB^ 0 . 

6gtgo&, 1M«7 0. 4kg-Polymer/mm 
o 1 — Z r • h r TSofco 

eiCO^U T — fcO^T, MFR 21 6 , Mw/Mn^MLfco 
ME MFR 21 . 6 0. 0 1g/10^T> fgO. 9 17g/cm 3 , M 
10 w=5 5 7,8 0 0, Mw/Mn = 2 . 2 8TSofc, 

IMIMiLTy^?JMfl/>(r] s -S/^n^>^yXZJI/){7i 5 -(2,7- 
>>- f er t-f^)V 7)VJr Vzl)V) } V)V n x V A z? 2 n U H <Dftt> D(i^7x x;V ^ 

;Vnx£7A>^nU F£ffl^fc£W3*»iJ3 3 £mU<Djjfei:mm&ft 0 
(e) *%Tz.o 

mfcMMf&ft (b) <7M^D&C±fETl#/t@#M^K# (e) SZrlfO. 
20 2 2 4 /xmo m&9$fSl& 7 Ofrmz&ZftSWtt. mMm33tm 

MfemfE^ff^fZo #e»nfe^U^— «5 0. 6 gT^ofclMftttl 9 3. 
6kg — Po 1 yme r /mm o 1-Zr •hrT^ofc, 
£<D^ijT-fCO^T, M F R 2 1 . 6 , Mw/Mn£$J^bfc 0 

MFR 21 . 6 0. 0 1g"/10^T, fSO. 9 2 3 g/cm 3 , M 
25 w=4 0 1,0 3 1, Mw/Mn=2. 3 9"efeo7c 0 

tbtyp< P<^l/>(7? 5 -->^0^>37 >>xx;!/) { 77 5 - (2, 7- 
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U t'Xji 5 -: no^^x-;i/) { 77 5 -(2, 7->^-/er/-^;i/^;i/^-i^-;i/)}>5 

(f) ^ftfeo 

cx^ 1/ >y\*± >&m&i 

5 H#ftfeSt/£# (b) 0fU>DK±ffiT#&H#M&]&# (f) £ZrJIC^0. 
6 8 4/imolffiSffll«tt, %lftl3 3 £H«fc*fjs£ffo;fc. fsnfc 
#'JV-tt3 4. 8gf^fc. I^ffifttt5 0. 9kg-Polymer/m 
mol— Zr'hrT^ofea 

£©3j?U V-£O^T, MF R 2 ia , mm.. Mw/Mn£S9^b)fc. 
10 MFR 2 . 16 0. Olg/IOMT, ^10. 9 2 1 g/cm 3 , M 

w=1 5 9,4 2 4, Mw/Mn= 1 . 81T&ofco 

35ft\zmmmMVfr3 0 0ml ©SMtI^P77X3^L MUXXc 

15 mmis&it±fa^mmi>fzmftMMi&ftU)&T)i'$— i 4. 3 6m 

mo 1 Atl, ^ S^T, v^xX^^Xt? 5 — 
n^>3?:/xx;i/) (^-r^^^l^^t: F ui/^y V? )V3rV-)l>) 
ixx^AS^nU F®2mmo 1 /L© h;UX>^^^2 9. 0ml (0. 0 5 
8 0mmo 1) MXIt.^ 6 0^FII^Uc, &#&f?±^ ±g*^*5 i *> 
20 7— v-3 >T'1DH§, n --\y^>5 0m 1 £ffi^T$fc*££ 4 HJfrV^ 

fcfiRpttlKSilQl 0 0ml ©n-^>CUX7U-t, ttiKtiLT, 
(g) 

Mttiiitfc 1 0 0 0m 1 h^l/-y^D-^\.y^>5 0 0ml 

25 £AtU lmo 1/1 h'J-fVWTM-^AO. 2 5ml (0. 2 5 mm 
o 1), l-s\*±>3. 0mK±fBTffei#:|!!!lM(g) 1. 9 7ml (1. 
0 8 2 Mmollil) €SAt, xfl^>.^T8. 0 k g/ c m 2 G{CtJPJ±U 
8 Ot;-c:S'£r£llfl$6l,7c:o fi^4"«8. 0kg/cm ! Gi:^J;^:if l/>iJ 

x^mapu 3o^wa^-b7co Jr§r^ jjbjeu ^/-ji^patm^^ 

i on 
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n^'J-7Hj:10 4. 9gT$oL !MttS19 3. 9kg-Polym 
e r/mmo 1-Zr-h rTibofc, CI GD# U ico ^T, MFR 2L 6 , ^ 
m. Mw/M n£$J^b 7c., 
5 ^©gft,' MFRjl.O. Olg/IOMT, ^10. 9 18g/cm 3 , 
Mw= 6 6 8,7 0 0, Mw/Mn = 2. 4 5T^ofc, 

It^llt* i L T ^ 7 x - JM ^ 1/ >( 7) 5 - n^>^v>x-;i/) (77 5 -^- 
10 ^^^M-^fc: K D y ^ > y 7 JVt I/Zjl/) y ;i/ 3 - 9 A ^ ^ o U FcD-ft;b 

iHa^TJ^TPS^ff^, (h) £#fc 0 

15 H^M^^ (b) ©^0^±f3T#fc@#:M^^ (h) ^ZrgfO. 

#&^£fTo7^o#Sn7t#U v-«9 6. 7 gT^ofeo 2 1 0. 

2kg-Polymer /mmo 1 - Z r • h r -e&ofco. C©^U V— lz~D^ 
T. MFR U5 , ?fc£, Mw/MnHiJ^Lfc 0 
20 ^CD^, MFR, l6 0. Olg/IOMT, ^0. 9 2 0 g/cm 3 , M 
w=2 0 1,5 0 0, Mw/Mn=l. 8 6^oL 

cn»i4oj -x^i/>/^\^-fe>ita^- 

If#lffti:tT^7x-JM?^>(r) 5 -y^o^>^yX-;i,) (77 5 -;t 
25 ^ ^ > f^t^ ^ k F o -7^ >7 7M I/" JW yj!/3 z7 Ay ^7 p U F<Dftt> 

£H&©:£fcfc-CW!SE&fT^ (i) &ntZo 
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mftMm&ft (b) ©ft;bBfc±ffiT#fcH#tt*Kfi&# (i) ^ZrgfO. 
2 2 4 um o 1 ffiSJBV^ m&mffl&6 0 frWzfr Zft&fttti, Mt&M 3 8iH 
m&^£fTofco#£nfc#U V-«5 0. 4g1?*ofc.I^fittli2 2 4. 
8 kg-Po 1 yme r/mmo 1-Zr • h rT&ofco CKDtftU 
5 T, MFR 10 , mm. Mw/Mnaj£tfc, 

"tomm. MFR 10 0. 0 1g/10^T, flfrgO. 9 2 4 g/cm 3 « M 
w= 3 6 2, 8 0 0, Mw/Mn = 2. 42t^ofc 

10 IMIIifttlTy7 xn;i/^^i/>(77 5 -->^ d^>^>?x-;!/) (77 s - 
^^/fM^tFnyt > V ^ ;P ^ 1/ — )V) 5? )V u - ry a v ^ o y H <D-ft:fo 

M3 8ilU«(cffv^ (j) £#fc 0 

15 [x5Pl/>/-\=Mz 

@#ftfc$S/&# (b) ©f^feD^±lSTf#fc@#M^^ (j) ^ZrgfO. 3 

04^mo m^mm&6 o^rafca^&jBwa, 8 

&iife£ffofc 0 f#e>nfe#u^--«5 4. 6 g-e^ofe 0 m&mmzi i 9. 

2kg-Po 1 yme r /mmo 1 - Z r • h r T&ofc 0 £CD#U T — 
20 T> MFR 10 , mm. Mw/MnSSI)|l/fc. ■ 

■*-0«§j&, MFR 10 0. 0 1g/10^T, *££0. 9 2 7 g/cm 3 , M 
w=4 7 7, 6 3 8, Mw/Mn = 2. 0 7Tfeofe 

z?z/9W\*z/)]/zsV !/>(?] i -y^n^>^yX-Ji/){7] i -(2 ) T-y-/-7 4 
^7MU-JW}y>a-7A^^oU K*fflV^JE^tt, ±fBH»!l 3 8 <h 
E!8fc:fT^ (k) 
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mfcmmmtt (b) ©ftMfc±iaT#fc@#M*/&# (10 zzrm^o. 

2 9 6 /imo S^B#f B 1^6 0 ftmiZ^Xfr&ftte, mMM3 8 tm 

mum^n^t^o #e>n^^u^-«4 9. 9 g-e&o^. m&mmti 6 8. 

6kg-Po 1 yme r /mmo 1 - Z r • h r Tr&o7c 0 £<E>#U v.— fc^Vi 
T, MF R 2 . i 6 > Mw/M n^gij^ L7c„ 

MFR 2 . 16 0. Olg/IO^T, ISO. 9 3 3 g/cm 3 , 
Mw=2 8 3, 3 8 1, Mw/M n= 2 . 4 1T&o&. 
C^»iJ4 3] -X^I/>/^\^-fe>^M^- (MC-4 7) 

i:bTy7x x;!^ ^ 1/ >( 77 5 - v ^ D ^ > ^ j? x X )V) ( 77 5 -^- 

Ofc, y (p-h'JJW ^^I/>( 77 5 -v'^D^>3 7 > ? X-;i/) { 77 5 -(2, 7->?-/-y^ 

«fcfr V\ ( 1 ) ^f#7Co 

[X^ 1/ >/s\3r± >£=fi^] 

H#ft6*&J&# (b) ©^fcrj^Jt|aT»fcH#«ji^ (D.SZrlfO. 

«Sfcg|fl££fTo&. WSnfcsKU V-«3 8. lgT&ofeo «-£r?£'l4te 9 0 . 

lkg-Polymer /mm o 1-Zr • h rtSofc, 

uO^UT-iCO^T, MFR !U> mm, Mw/Mn^i>tLfc. 
MFR„.,0. Olg/IOMT, g^O. 918g/cm\ Mw=6 4 3,8 

7 0, Mw/Mn = 2. 3 6-e&o7c 0 

C^»!l4 43 -X^lx>/^\^iz>*M^- 

If#Sii#ibTy7x-JM?k>(j? 5 -y7 0^>^yXi:JW (r? 5 -^- 
0 £ , tf 7; (3-(h'J7 ;!/;* □ * ^)V) 7 x x;i/} * j- v >( 77 5 -> 7 a ^ >^ yi- 

;!/){t? 5 -(2, Y-^-Z-y^^^^^-^x^Jv-jl/Zix^A^^ □ U F£ffl^7cl^ 
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mz, ±mmmm 3 8 tmmizm^ m&mmj$ft (m) £#fc 0 

H^Mffi^ (b) CD^t5DC±fHT#^a#:M^^ (m) SZrlfO. 

40 umo i*gy^\ m&mm&6 o^mizm z-fcumz, mMms 8tm 

5 #&£Sf££fro£:o #e>nfc^U^-«5 3. 6 gT^ofeo M^'Ste 1 3 3. 
7kg-Polyme r/mmo 1-Zr • h r Tr^-ofc. ^C^UT- fcOVi 
T, MFR 21 . 6 , Mw/Mn£$J^L£io 

^■O^m, MF R 2 1. 6 0 . 01g/l 0#£TF> fSO. 9 2 8 g/ cm 3 , 
Mw= 6 7 7, 9 1 0, Mw/Mn = 2. 68TSofc,' 

io csi^J4 5] -x.^u>y^±>^m^- 

5$ * j-^JrZ $ k Fn^>^7Ji'tL' x;i/) n - ^ a u u f ©ftfr 
DC i? (p-hu;i/) ^^1/>(t? 5 ->-^o^>^>?x-;v) ( 77 5 -^r ^ ^ ^< ^^p^- 

^»0 3 8 i|pj«^ffV\ H#:MMc# (n) • 

m&Mmmfr (b) <Dttfrviz±mxnfrmfcMMj&ft (n) ^zr^o. 

186iimolffiSfflk MfrR#W£6 0 ftmizmZ-fcgimZ, MMM 3 8 
20 #&ftfE£tT #e>tl7c:#U T-«4 8 . 2gt^ofcoIMf«2 5 9. 

lkg — Po 1 yme r /mm o 1— Z r • h rt^ofc, 
H6D#UT— fcOt^T, MFR !L5 , Mw/Mn^tBiJ^b/t, -^(DffiM, 

MFR 21 . 6 0. Olg/IOMT, flO. 9 19g/cm\ Mw= 9 6 5,6 

14, Mw/Mn = 2. 9 7~e^ofc 
25 C^»J4 6] - X^l/>/^-fe 

m&i&m$gfa£ bTy7i-J^?l/>(7] i -y^n^>^yl^/) (77 5 -^" 
'0 ><z , t: 7; (4- /- 7 x x;w) ^ 5=- 1/ >( 77 5 - ~> ^ □ ^ > ^ >?xx ;v) ( 7? 5 -^~ ^ 
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